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MULTIPORT 
SAFETY 
EXHAUST 
OUTLET 
VALVES 


for Vacuum and for 
Back Pressure Service 


A number of small disks instead of 
one large disk—less chance of stick- 
ing—longer discharge opening—re- 
duced weight and travel of disk— 
each disk has water cushion. 


Disks controlled by pressure plate— 
position of the pressure plate easily 
changed to give degree of heat re- 
quired—no heavy weights to shift. 


Springs inside valve casing — no 
av of overweighting or tying 
own. 


All parts in rubbing contact made of bronze‘or babbitt. Disks ground to seats without 
removing. Choice of vertical or horizontal inlet, and of vertical or horizontal outlet. 


For vacuum service, water is admitted over valve deck—when disks are raised, water supply 
is automatically cut off. 


Cochrane Flow Valve, similar construction, prevents vacuum reaching back into engine 
exhaust line where mixed flow turbines are used—avoids infiltration of air. 


Send data—so that we may sug¢gest the best arrangement of apparatus. Ask for Leaflet No. 11. 


Harrison Safety Boiler Works 


Manufacturers of the Celebrated Cochrane Heaters, Cochrane Separators, etc. 


17th & CLEARFIELD STS. PHILADELPHIA, PA. 
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THE NEW WAY 


Ten years ago engineers used to try the DEAN 
BOILER TUBE CLEANER to see if it would 
remove scale. 

They waited until they knew they had scale; 
then they tried the DEAN to see if it would 
remove it. Today they try the DEAN to see if 
they have scale. Take the case of the Floyd-Wells 
Co. of Royersford, Pa. | 

The engineer didn’t think there was any scale 
in his boilers; neither did anybody in the office. 

We told them the DEAN would upset their 
notions about this and asked them to try it. 

The engineer figured that inasmuch as he could try the DEAN free of charge and 
without assuming any obligations to purchase it, there was no particular harm in trying it. 

So they tried it. And this is what they wrote: 


The Dean removing scale from the tube 
of a return tubular boiler. 


**You win. Today we took 825 lbs. of F T > ] Off 
scale froma boiler we thought was clean. ree rla er 
Please send bill. We'll. loan you a DEAN for free trial in one boiler. 
Wouldn t it be worth your while to We won’t hurry you with the test, force the cleaner on 
> ’ ve you, nor get sore if we don’t effect a sale. We simply 
try th “ DEAN: Here’s our proposition want you to see what a money-saving proposition we 
and it’s certainly an opportunity. have. Then it’s up to you to decide what to do with it. 
The Wm. B. Pierce Company 
Chicago Office: 801 Steinway Building Jewett Building, Buffalo, New York 


How A Flue Gas Analyzer Helps The Engineer 


A flue gas analyzer takes a picture of the combustion condi- 
tions inside the furnace. 

It indicates the percentage of CO,, and CO, is the measure of 
the furnace’s as well as the fireman's efficiency. 

If there is something wrong with the furnace or its operation 
the CO, will be low. And if the CO, is low, all the engineer has to 
do is to find out WHY it is low and correct the condition. 

Is the percentage low because of holes in the setting? Close 
up the holes. 

Or because of an uneven fuel bed? Cover up the bare spots 
and the cracks. Or because of improper draft regulation? Experi- 
ment with the draft until you have adjusted it just right. 


The percentage of CO, will show you whether you are moving 
in the right direction. And every time you shove up the CO, a 
peg, you save more fuel. The Hays Improved Gas Analysis Instru- 
ment will give an engineer a fuel-saving ability that will influence 
advancement in position and salary. Suppose you write us today 
and find out what a simple, practical thing flue gas analysis is and 
how easily YOU can become an owner of one of our instruments. 


The Wm. B. Pierce Company 


Jewett Building Buffalo, New York 
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Keystone Bulletin 
Absolutely Free 


KEYSTONE GREASE 


All that you need do is fill out 
and return the attached coupon. 


The Keystone Bulletin is published by tion of general interest—data, compila- 
us about once every month— tions, the result of tests, etc., that will be 

It contains, in the first place, very care- interesting and valuable to any engineer 
ful and detailed statements of just what no matter what particular brand of lubri- 
Keystone Grease is, and what it will do. cant he is using. And yet— 

For this reason alone, the Keystone Bulle- The Keystone Bulletin is absolutely free. 


tin is worth getting and reading. Certainly All that you have to do to receive it 
you owe it to yourself to seize an opportunity regularly, is to fill out and return the at- 


like this to come to know thoroughly the tached coupon. More than this, we will, 
lubricant that has won the world-wide repu- at the same time, send you the back num- 


tation for greatest lubricating efficiency. bers of the Bulletin for the past 6 months 
But the Keystone Bulletin contains more and a substantial and convenient loose 

than this— leaf binder for holding these and future 
It has already contained, and will con- | Bulletins. : 

tain more, discussions of matters of lubrica- | Just fill out and return the coupon! 


Executive Offices and Works: 
21st, Clearfield and Lippincott Streets, Philadelphia, Pa. 


Branch offices and warehouses in the principal cities of the United States. 
Agencies in the principal countries throughout the world. 


Established 1884 


THE KEYSTONE LUBRICATING CO. . | 


21st, Clearfield and Lippincott Streets, PHILADELPHIA, PA. 


I should like to receive the Keystone Bulletin regularly. 
It is clearly understood that it will be sent absolutely without charge. 
I should also be glad to receive back numbers for 6 months and free loose leaf binder. 


P, 2-20-12 
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SPECIAL 
q OSITION STEM 
WHEEL SIZES % TO 
INCLUSIVE AS R 
ABOVE INC 
PLAIN RIM HANOWHEEL IS USED 
LARGE STUFFING GON 
arr 
BE PACKED 


SELF-CLEANSING 
EXTENSION 
PREVENTS 
‘AR ON SEATING 
ACES. INSURES SEAT 
‘A CLEAN SEAT 
PREVENTS 
MMER ALLEST AREA 
GREATER THAN THAT’ 
OF THE NOMINAL 
DIAMETER OF 
CONNECTING PIPE, 
BRONZE COMPOSITION LUGS FOR REMOVING 
MEDIUM PATTERN SIZES 
% 102 IVE tide 6aR 
HAVE ND DISC GUIDE AT MADE IN TWO PATTERNS MEDIUM 
BOTTOM. DOTTED LINES FOR RRESSURES UP TO 200 
SHOW CONSTRUCTION OF DISC 
POUNDS PER SQUARE INCH 


A valve that has sufficient strength; made of materials best suited for steam use; faultless work- 
manship; large areas, insuring a free and unobstructed passage of steam, and so designed that all parts 
can easily be renewed,—must be conceded as one that is perfect, or as nearly so as can be attained. 


This being conceded, then the 


LUNKENHEIMER 
VALVE 


can justly be called a valve of perfection, as it embraces all of the above necessary features, and more 
too, as the seating faces can be reground many times, without removing the valve from its connecting 
box pipe, before it is necessary to renew the seat and disc. 


The “Renewo” is a valve of durability, not only because it is possible to renew all parts, but also 
owing to the scientific design of the seat and disc construction, which mininizes the wear on the seating 
faces, caused by the great velocity of the steam flowing through the valve,—insures perfectly clean 
seating faces, and therefore a tight valve,—and eliminates water-hammer. 


Other features that aid in maintaining the high reputation of the valve, are,—a non-corrosive union 
connection between the hub and body, permitting the valve to be easily taken apart or assembled; a 
renewable seat made of a hard and close-grained nickel, having great durability,—and a stuffing- 
that can be packed under pressure when the valve is wide open. 


Lunkenheimer “Renewo” Globe, Angle and Cross Valves are made in sizes ranging from } to 3 inches 
inclusive, and in two patterns,—Medium, for working pressures up to 200 pounds, and Extra Heavy, 
for pressures up to 300 pounds. 


Specify and insist upon securing genuine ‘‘Lunkenheimer make.” Do not accept substitutes, 
—they are never as good as the genuine. . 


“MOST supply houses sell them—yours CAN—if they DONT or WONT—+ell US”. 


THE LUNKENHEIMER COMPANY 


Largest Manufacturers of High Grade Engineering Specialties in the World 


General Offices and Works, Cincinnati, Ohio, U.S. A. 


NEW YORK, CHICAGO, BOSTON, LONDON, S. E., 
64-68 Fulton Street 186 N. Dearborn Street 138 High Street 35 Great Dover Street 
1 
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The 
Economy 
Dearborn Treatment 


Reduces Cost of Equipment 


In many plants an extra boiler is installed solely because a unit is often cut 
out of commission for some time for scale-cleaning purposes. 
Where Dearborn Treatment is used an extra boiler is not needed—because Dearborn 
Treatment Prevents all possibility of scale formation in boilers. 
It counteracts the scale-forming elements contained in the feed water and prevents 
them from incrusting the boiler tubes and plates. 
And no matter what your feed water conditions may be Dearborn Treatment accom- 
plishes continuously satisfactory results. . 
Because it is prepared only after a careful analysis of your feed water in our labora- 
tory has shown what scale forming salts the feed water contains. 
It puts an end to scale-cleaning troubles, night and Sunday cleaning; reduces coal 
and repair bills; reduces ‘boiler strains; increases boiler capacity. It’s the logical 
and economical way of keeping boilers continually clean. ’ 
Send a sample gallon of your feed water for analysis, we’ll let you know cost 
of treatment for your special conditions. Send sample today. 


Dearborn Drug & Chemical Works, 


Robt, F. Carr, Pres. 


General Offices, General Eastern Offices, 
Laboratories and Works 299 Broadway 


Chicago New York 


Branch Offices In Principal 
Cities 
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168 Smooth-On Gaskets Here! 


ROCKWOOD & COMPANY 
Manufacturers of 
COCOAS AND CHOCOLATES 
Washington, Park and Waverly Avenues 


BROOKLYN, NEw York, Nov. 2, 1911 
THE SMOOTH-ON Mra. Co., 
572 Communipaw Ave., 
Jersey City, N. J. 


Gentlemen : 


We have used in our 1400 H. P. Boiler Room, since June 17, 1909, 168 Smooth- 
On Coated Corrugated Metal Gaskets and up to the present time, we have not had 
a leak. 

I, as Engineer of this plant, consider this remarkable, as the piping is very 
intricate. Smooth-On Gaskets are certainly great insurance against leaking flanged 
joints. 


Wishing you success, I remain, 
Very truly yours, 
(Signed) ANDREW MEYER, 
Engineer in Charge, 
ROCKWOOD & COMPANY. 


Rockwood & Company Boiler Room 


Not A Leak 


Two 


And A Half! 


SMOOTH-ON Gaskets 


~Never Had A Better Testi- 


monial Than This. 
We are proud to be able to 
print rt. 


Write Now For The Smooth-On Instruction Book—FREE. 


Smooth-On Manufacturing Company 


572-574 Communipaw Ave., Jersey City, N. J. 


Chicago 231 North Jefferson Street London, Eng. 8 White Street, Moorfields, E. C. 
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ECENTLY one of our readers related 
the following story which points its 
own moral: 


looking over his technical paper. He gladly Es 
showed me about. Everything about the a 


“The owners of a plant I visited a few 
weeks ago look upon their engineer as a 
necessary evil—which they endured at the 
lowest possible cost to themselves. This engi- 
neer is paid wages barely enough to keep 
him on the job, but not enough to satisfy 
him that he is receiving fair pay for what 
he knows and the amount of work he per- 
forms. Consequently, he cannot settle down 
and take the interest in his work that he 
should and would if he were getting slightly 


better wages and a little considerate atten- 


tion. 


“He has to order supplies—waste, oil, 
packing, etc.—weeks ahead, keep after the 
owners until he gets them, and then the 
material is always of the very cheapest grade. 


“Once, this engineer requested to be sup- 
plied with a,steam-engine indicator.. He was 
flatly refused. No amount of argument 
would convince the owners that such a thing 
was at all necessary. 


‘‘Now, these same owners often wondered 
why a neighboring plant of about the same 
capacity and equipment can run with oper- 
ating expenses 40 per cent. lower. I learned 
that the engineer of this other plant had 
been discharged by the first people two or 


three years ago—for incompetence, so they — 


told me. Having the time to spare, I decided 
to visit the other plant. I would that: the 
owners of the first plant had gone with me. 
They would have learned a lesson which 


would have been worth hundreds of dollars 
to them. 


“I found the engineer, a young man in 
the early thirties, sitting in the engine room 


plant was clean and neat. The engines were 
running quietly and the boiler settings and 
the piping seemed to be in the pink of condi- 
tion. A neat steel locker stood in one corner 
and contained such supplies as packing and 
waste. 


‘“A barrel of oil was delivered while I was 
present. The engineer tested a sample and 
the barrel was rejected as not up to previous 
grade. He explained that the policy of this 
plant was to get good oil, packing, etc., as 
they cut down repair work and expense. 


“The engineer handed me a set of indicator 
diagrams that had been taken only a few 
days before; they showed that the engines 
were properly adjusted and in good operat- 
ing condition: 


“He said that he had only to explain to 
the owner the purpose of the indicator when 
one was gotten at once. Not only this, but 
the owner has become quite an indicator 
expert himself and can take a diagram, figure 
the ‘horsepower and understand what the 
diagram tells. 


“This engineer receives $5 per week more 
than the other. I could see long before I 
left how the people at this plant are able to 
operate it for so much less than it costs the 
other people. In the one plant they buy 
cheap supplies, and are buying all the time. 
In the other, they buy the best for their con- 
ditions and hence buy seldom. In one plant 
the engineer is always making repairs—his 
work is never done. In the other, the engi- 
neer has time in which to study and better 
fit himself to look out for his employer’s 
interest.’ 
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Water Power Development in Ohio 


When the present comprehensive plans 


of the Auglaize Power Co. have been — 


fully developed, five hydro-electric plants 
will have been erected and for their 
power will draw on the waters of the 
Maumee River and its tributaries, which 
have their outlet in Lake Erie. These 
waters constitute the drainage for an 
area of more than 6000 square miles and 
this enormous power, which has here- 
tofore gone to waste, will then be utilized 
for driving machinery in factories in 
the various municipalities all along the 


By E. F. Baker 


A series of five plants totaling 
14,000 kw. in capacity will be 
erected on the Maumee River and 
its tributaries. The energy de- 
veloped will be sold within a ra- 


dius of 50 miles from Columbus. 


Fic. 1. GENERATING EQUIPMENT AT MAUMEE PLANT 


valley, and to the operation of numerous 
interurban electric roads which traverse 
this territory. 

The first of the series of hydro-electric 
plants has already been constructed at 
Maumee, Ohio, about 10 miles from 
Toledo, and is now in successful op- 
eration. The next plant was erected on 
the Auglaize River, near Defiance, and 
is still in the course of construction, 
while the others will be located at Oak- 
wood, Melrose and Antwerp. Not only 
are the waters of the Maumee and 
Auglaize Rivers utilized but also the 
surplus waters of the Grand and Loramie 
reservoirs, near St. Mary’s, Ohio, the 
former being the largest artificial body 
of water in the world, and the surplus 
waters of the Miami & Erie Canal. 

A few years back, a company was 
formed and the old Detwiler water-power 
plant near Maumee, a one-wheel water 
unit with an auxiliary steam plant of 
approximately 800 hp., was installed and 
for some time operated an interurban 
belt-line railroad and other properties in 
that vicinity. The project was not wholly 
successful, however, and the plant was 
finally shut down. The Maumee Val- 
ley Electric Co. was then organized and 
secured this plant which became the 


nucleus of the first development and the 
site of the first hydro-electric plant. Some 
of the machinery originally installed was 
used in the new venture. 

From the broad reaches of the Maumee 
River at Toledo, the Miami & Erie Canal 
ascends around the rapids above the 


city by a series of locks leading to a 
level section 23 miles in length and 
fed from the storage reservoir impounded 
by the New Grand Rapids dam built by 
the state a couple of years ago. The 
location of the Miami & Erie Canal, 
about 1800 ft. from the Maumee River, 
made a natural site for the hydro-elec- 
tric plant which was ideally perfect, 
cutting down expense in a most obliging 
manner, as the Grand Rapids dam made 
a dam at the plant unnecessary. 

The canal bed was dredged to a uni- 
form depth of 7 ft., the entire distance 
between Grand Rapids and Toledo. The 
company also blasted out a rock bar 
which impeded the flow of water in the 
canal near Waterville, thus gaining a 
material increase in volume. 

‘There is a drop of 621 ft. in the 1800 
ft. between the canal and the Maumee 
River. The level from which the water 
is drawn for the plant is 18 miles long 
from the intake at Grand Rapids to 
Lock 45, which is a mile below the plant. 
This gives a reservoir of about 18 miles 
in lengthh A new forebay was built 
with the necessary headgates for hand- 
ling the water from the canal. From 
the headgates the water passes through 
iron pipes 7% in. in diameter directly 
into the wheels, their draft tubes dis- 
charging into the river. 

The power house includes the new 
waterwheel structure, 110x30 ft., and 
the old combination plant building, 70x 
200 ft., containing the boilers and en- 
gines originally installed. The new build- 
ing has concrete foundations set solidly 
upon bedfock, with walls of brick and 
steel trusses supporting the roof. 

In this building were installed two 
750- and one 450-kw. Allis-Chalmers 
three-phase, 60-cycle, 2300-volt gener- 
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Fic. 2. SWITCHBOARD AT MAUMEE PLANT 
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ators. The 750-kw. machines are direct- 
connected to Allis-Chalmers horizontal 
hydraulic turbines of 1000 hp. capacity 
each. The 450-kw. machine is direct- 
connected to a Leffel wheel of 650 hp. 
capacity and also to a countershaft op- 
erated by a 600-hp. Hamilton Corliss 
tandem-compound engine. The engine 


POWER 


in case of urgent necessity, is equipped 
with four 200-hp. boilers. 

At Defiance, Auglaize development No. 
1, which is located about 3'2 miles above 
the city on the Auglaize River, is near- 
ing completion and will be in opera- 
tion, it is expected, within a few months. 
The installation has not yet been made 


Fic. 3. AUGLAIZE RIVER IN FLOOD 


and Leffel wheel can be operated singly 
or together at will. The exciters for 
the small machine are belt-driven while 
those for the two larger units are di- 
rect-connected to their own generators. 

The operating platform is situated at 
one end of the power house and here 
are located one 500- and one 300-kw. 
60-cycle General Electric rotaries which 
supply current for the Maumee Valley 
belt-line interurban railroad, 18 miles 
long, which passes in front and in 
close proximity to the plant. All the 
leads from the generators are carried 
through fiber conduits under the floor of 
the switchboard gallery which is part of 
the operating platform. These cables 
are carried up through the floor into 
type K three-pole General Electric oil 
switches. 

The current is carried to the 2300-voit 
busbars located above and at the rear 
of the board from the oil switches. The 


feeders from the busbars pass through — 


the same type of oii switches to the 
transformers for the rotaries and the 
high-tension distribution. The alternat- 
ing-current operating voltage of the ro- 
taries is 370. The outgoing high-tension 
lines carry 13,200 volts. There are two 
banks of these high-tension transform- 
ers and each bank is provided with dis- 
connecting switches. The recording in- 
Struments were furnished by the West- 
inghouse Electric & Manufacturing Co., 
and all other instruments on the board 


by the Wagner Electric Manufacturing. 


Co. 


The operation of the Allis-Chalmers 
hydraulic turbines is controlled by the 
new type I oil governor. The Leffel 
wheel is controlled by an old type Lom- 
bard governor. The steam plant, in- 


Sta! 


‘ed as an auxiliary and to be used 


as the machinery is only partly finished. 
The power house is 230x35 ft. and 45 
ft. to the roof trusses. Here four 1000- 
ky.-a. Allis-Chalmers, three-phase, 25- 
cycle generators will be installed and 
provision will be made for an extension 
of the plant to another unit of the same 
capacity as the first. 

At this place it was necessary to 
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into the blue limestone which forms the 
river bed by concrete walls 11 ft. deep 
and has a reinforcement of steel rods. 
Throughout the length of the dam ver- 
tical supports are placed every i5 ft., 
with an angle on the upstream side of 45 
deg. On the angle there is placed the 
deck which is 2 ft. thick. The crest of 
the dam is 6 ft. wide and 2% ft. thick. 

Below the power plant now under con- 
struction will be installed an auxiliary 
steam plant to be used in case of trouble 
with the hydro-electric plant. 

As previously stated, the Auglaize de- 
velopment No. 1 at Defiance has a capa- 
city of 4000 kw., and the plant at 
Maumee, 2000 kw. The next plant to be 
built, that at Oakwood, will have a 
capacity of 2500 kw., the Melrose in- 
stallation will have a capacity of 2500 
kw. and the one at Antwerp 3000 kw. 
The cost of the plant at Defiance, in- 
cluding the transmission lines 5 miles 
above the city, is $125 per kw. 


Pittsburg Smokeless 


Because of the substitution of hydro- 
electric power for coal, a smokeless 
future is predicted for Pittsburg. There 
have been reports that Niagara Falls, 
under the international waterways treaty 
which goes into effect Mar. 1, would 
furnish the power, but coal is too cheap 
in Pittsburg for Niagara-generated elec- 
tricity to compete with successfully. 

Joseph R. Paull, of the Joseph R. 


Fic. 4. EASTERN END OF DAM AT DEFIANCE 


erect a dam 600 ft. long with an 800- 
ft. retaining wall on the west side of the 
river. The dam will be 35 ft. high and 
the power house will be located at its 
eastern end. This dam will back up the 
water for about 15 miles, where the 
waters of the Grand and Loramie reser- 
voirs will empty into the reservoir. This 
will assure plenty of water at the times 
of the year when the river is low. The 
dam itself is of hollow-concrete con- 
struction, which is considerably cheaper 
than the solid concrete and pronounced 
by experts just as safe. This is anchored 


Paull Investment Co., predicts, however, 
that the water of local rivers will provide 
plenty of power. It is planned, among 
other things, to dam the Clarion and 
Tionesta rivers for power uses. Three 
dams are to be built to form a reservoir 
or lake 52 miles long on the Clarion 
River. The plans which are now being 
considered by the water-supply commis- 
sion at Harrisburg contemplate an expen- 
diture of $10,000,000. It will be several 
years, however, before power can be 
supplied after work on the reservoirs is 
begun. 
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Firebrick Furnace 


Trouble with arches when exposed to 
intense heat is usually due more to the 
fact that few bricklayers are posted on 
the laying of firebrick, than to the fire- 
brick itself. The inexperienced brick- 
layer seems to have the idea that his 
trowel is necessary on firebrick work, 
when in reality all that he needs is his 
“scutch” or hammer. 

Fireclay mortar must be very thinly 
mixed. Occasionally an attempt to de- 
scribe it in the specifications reads: 
“Mixed to the consistency of a thin 
gruel.” Within limits, the thinner it is, 
the better. A thin batter that will flow 
readily is a better description. Pails are 
used to carry this mortar and the brick- 
layers should be supplied with tubs. 

The brick should be dipped in the mor- 
tar in such a way that the surface to be 
exposed to the flame or heat and two- 
thirds of the surface in the wall do not 
receive any mortar. The back of the 
brick and the rear third of the wall sur- 
face only are covered with the mortar. 
The bricks must be hammered up tight to 
each other and the seams on the face of 
the wall should be very thin—too thin to 
admit a jack-knife blade; the fire-face of 
all seams must be slightly open. These 
open seams are necessary in order to 
permit the fire-face of the brick to ex- 
pand slightly when heated. 


FIRECLAY 


The fireclay used for mortar should 
be the same clay as used in the 
brick. Raw or unburnt clay is frequently 
used, but:the best mortar is made from 
a mixture ranging from 20 to 30 per cent. 
of raw clay and 70 to 80 per cent. from 
old firebrick ground for this purpose. 
The two kinds of clay are thoroughly 
mixed before they are wet. The mortar 
should be mixed witk water in a tank or 
tub and allowed to*stand at least 48 hours 
before it is used. 


BOILER FURNACES 


Taking a lesson from heating-furnace 
construction, it has frequently seemed to 
the writer that boiler furnaces could with 
advantage be constructed along similar 
lines, the face of the walls from the grate 
to the top of the fire, or a few inches 
more, being faced with either chrome or 
magnesite brick. These bricks are ex- 
tremely refractory, and for boiler use the 
chrome brick would probably be the bet- 
ter. Chrome brick sho ld be laid in a 
mortar of ground chromc ore and mag- 
nesite brick in magnesite cement; they 
should be laid in the same manner as 
firebrick. Both chrome and magnesite 
brick are extremely hard and cannot be 
cut or broken easily. An emery or car- 
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By A. E. Dixon 


Mzny failures of firebrick 
arches are due to poor workman- 
ship in building them. Sugges- 
tions are given as to the proper 
mortar to use and how to lay the 
brick, together with calculations 
for determining the various di- 
mensions. 


borundum wheel will grind them slowly, 
but it is nearly as hard on the wheel as 
it is on the brick. 


FIREBRICK ARCHES 


In building arches, centers are neces- 
sary. These should be made long enough 
to take 114 arch rings, two or more being 
provided to get the length desired. The 
amount of centering required will de- 
pend upon whether the arch rings are 
bonded or keyed into each other. Straight 
rings generally give less trouble in con- 
struction and repair than keyed arches. 
The brick for an arch should be selected 
so that they will fit in without any cut- 
ting, though rubbing the tapered sides of 


Power 
Fic. 1. SHOWING STRAIGHT AND SHAPED 
BRICKS 


two or three bricks may be necessary. 
Preferably arches should be designed as 
shown in Fig. 1. The skewbacks should 
be kept away from the face of the wall 
and when possible they should be sup- 
ported entirely independently of the walls 
and buckstays provided to take the thrust 
of the arch; then the walls can be finish- 
ed off so as to protect the lower part of 
the skewbacks, as shown at A. The brick- 
layer should be provided with a dia- 
gram showing the number of shape and 
Straight brick required in each ring and 
their location, as is marked on a part of 
the arch in Fig. 1.. 

Firebrick arches generally have a rise 
of from 1% to 2% in. per foot of span. 
The flatter the arch, the greater the thrust 
upon the skewbacks and buckstays and 
the greater the pressure on the bricks 
near the spring of the arch. As fire- 
brick are not adapted to carry great 
weights, particularly when exposed to 
high temperatures, an arch should be 
given as great a rise as possible, particu- 
larly if of any great length of span. 
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Arches 


Spans under 4 or 5 ft., however, can be 
made very flat. The thrust of an arch 
under a uniform load may be computed 
by the formula: 


_ 15 pd? 


in which 

T=Thrust in pounds per square 
foot of cross-section per foot 
of length of arch; 

p=Load on arch in pounds per 
square foot; . 

d=Span of arch in feet, skew- 
back to skewback; 

h= Rise of arch in inches. 

In the case of firebrick arches, the 
weight per cubic foot can be assumed as 
130 Ib.; this will be the load per square 
foot if the arch is 12 in. thick. The values 
of p for thicker or thinner arches are pro- 
portionate. The thrust per lineal foot 
T and the spacing of the buckstays 
should be such that the tie-rods are not 
stressed higher than 9000 to 10,000 Ib. 
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Fic. 2. DIAGRAM SHOWING MEANING OF 
LETTERS USED IN THE FORMULAS 


per square inch. Skewback supports are 
desirable to carry the arch-thrust be- 
tween the buckstays. Heavy angle or 
channel irons are frequently employed. 
These are subjected to bending stresses 
and should be worked at very low fiber 
stresses in order to avoid the racking of 
the brickwork which would be occasioned 
if they deflected or sprung very much 
under the loads placed upon them. 


RISE OF ARCH UPON THRUST 


In order to illustrate the effect of the 
rise of an arch upon the thrust, the 
thrust of an arch 12-in. thick with a 
span of 12 ft. 6 in., has been computed 
for four different rises. This span is 
approximately the width of the firebox 
under a 600-hp. water-tube boiler. 


Rise per per Linear 
Foot, Inches Foot 
1.0 2,420 
5 1,630 
2.0 1,220 
2.5 . 975 


. The total rise for these four cases 
would be 12.5, 18.75, 25.0 and 31.25 in., 
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respectively, and while the first is so 
flat that it gives a pressure on the skew- 
backs of 16.8 lb. (2420 + 144) per 
square inch, it is mot unreasonably 
high. The other rises would be too 
high for a coking arch under the 
tubes of a water-tube boiler, but they 
would be all right in a dutch oven. It 
is not desirable to run the pressure on 
firebrick much over 25 lb. per square 
inch or 3600 Ib. per square foot. 


METHOD TO DETERMINE NUMBER 
OF BRICK 


Knowing the rise of the arch and the 
span, the following method can be used 
to determine the number of shape and 
straight brick required for each ring. 
The lettering in the formulas and on 
Fig. 2 is the same. The radius of the 
arch is found as follows: 


d, h and r being taken in the same units, 
either feet and decimals of a foot, or 
inches. 
The sine of half the angle of which d 
is the chord when the radius equals r 
is found from 


(2) 


Reference to a table of the natural trig- 
enometrical functions will give half the 
angle a, and this multiplied by 2 will 
give the angle a. If a table of chords is 
available, the angle can be found by 
dividing the chord d by the radius r. The 
accompanying table gives the angles of 
which the chord is the length of span, 
corresponding to various rises per foot 
of span. 


o.sd 
Sine - 
2 r 


Inches Inches 
Rise per Rise per 
One One 
Foot of Are, Foot of Are, 

Span Degrees Span Degrees 
37° 0’ 1°} 63° 45’ 
39° 0’ 65° 
41° 0’ 143 66° 0’ 
R 42° 30’ 2.0 67° 15’ 
i 44° 0’ 275 68° 15’ 
R 45° 30’ 24 69° 15’ 
1.0 47° 0’ 235 70° 15’ 
14; 48° 30’ 23 71° 30’ 
1} 50° 0’ 275 72° 
Ly 51° 30’ 23 73° 30’ 
1} 52° 45° 72° 15’ 
Ly 54° 15’ 2 75° 15’ 
55° 30’ 275 76° 15’ 
56° 45’ 2; 77° 15’ 
13 58° 0’ 78° 15’ 
1% 59° 15’ 2 15’ 
13 60° 30’ 2H 80° 15’ 
lit 61° 30’ 2% 81° 0’ 
1} 62° 30’ a2” 


The lengths of the arcs measured along 
the upper and lower surfaces of the arch 
are found by the same formula, the 
radius in one case being that of the 
under side. of the arch and in the other 
that of the upper surface of the arch. 
The formula given here is for the under 
surface. 

— ©:2837 X @ (in degrees) (3) 
360 
If r is in feet, 2 will be in feet. For 
convenience in figuring, a should be in 
dezrees‘and decimals of a degree. 
The difference in the lengths of the 
imner and outer surfaces of the arch is 
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the amount which must be taken up by 
the taper of the total number of shape 
brick required; denote this difference by 
k. Then 

(4) 
and 

¢—f=g (5) 
In which: 

e = Thickness of large end of 
tapered brick. 

f = Thickness of thin end of tap- 
ered brick. 

g = Difference in thickness _be- 
tween the two ends of the 
brick. 

Furthermore 

k 

n (6) 
the number of shape brick required for 


the arch. And 

n (7) 
the total number of brick required for the 
arch. 

n—n’ (8) 
are the number of straight brick required 
for the arch. 

The shape brick should be arranged 
to form a symmetrical curve by separat- 
ing them from each other by straight 
brick; that is, if an equal number of 
shape and straight brick are required, 
they will be placed alternately, but in 
flat arches two or three straight brick 
may have to be placed between each 
shape brick. That shape brick should be 
selected which will give the smallest 
number of straight brick, as it is not 
desirable to separaie the shape brick 
with more than two straight ones. 


Troubles with White-Metal 
Bearings 
By E. F. BuTLER AND J. N. KILBy 


A large steel works, having experienced 
trouble from bearings run with anti-fric- 
tion metal, called in the writers to investi- 
gate and rectify the trouble. The principal 
faults were short life, spreading or 
founding out, breaking up in the shell 
and cutting and scoring of the shafts. 

The practice of the firm was to buy 
its bearing metals on a given chemical 
analysis. Therefore, a number of bear- 
ings that had failed during service were 
analyzed to see if they came up to speci- 
fications, and various results were found 
in bearings from the same delivery. To 
push the matter still further, samples 
were taken from one bearing and found 
to differ from end to end. As a typical 
example, a bearing which should have 
contained 2 per cent. antimony had only 
0.5 per cent.; the tin also varied. 

We resolved to effect some improve- 
ment in melting and running up, and 
built a furnace for that purpose. This 
consists of four cast-iron plates clamped 
together and lined with a good quality 
of firebrick. Across the bottom, bars are 
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placed, and near the top of the back 
wall a short flue connects with a stack 
which should not be much less than 20 
ft. long and 6 in. diameter. The cover 
is formed by several firebrick laid side 
by side and clamped together, and the 
metal is melted in a plumbago crucible 
with a lid of the same material.. For 
ordinary. sizes the inside of the furnace 
can be three times the diameter of the 
crucible in width and twice its height. 
The furnace should be started by a coal 
fire and half filled with 2-in. hard coke 
free from dust. The cover is placed on 
and when the coke has taken fire thor- 
oughly, all traces of the coal should be 
reméved. Next break up the white metal 
and place it in the crucible with alternate 
layers of charcoal and cover the top 
with more charcoal. Place the lid on 
and put in the furnace, ram the coke 
tightly and put the cover on the fur- 
nace. Forty pounds were melted easily 
in as many minutes, although air un- 
der pressure between the bars will hasten 
the action. It may be mentioned that 
this is the stage at which more bear- 
ings are spoiled than at any other. 

Even in important concerns, the run- 
ning of bearings is often left entirely 
to the workman. Metal from the stores 
is used with trimmings from previous 
casts, borings from the lathe often mixed 
with brass and other turnings are all 
melted in a dirty ladle at the first fire 
that comes handy. The metals which 
melt first will vaporize and a loss of 
metal will result. This is particularly 
so in the case of tin, which has a very 
low melting point, and as it has high 
lubricating qualities and, moreover, is 
comparatively expensive, it is worth while 
going to some trouble to retain it unal- 
tered. 

Another disadvantage of melting in an 
open ladle is the forming of a scum 
(oxide) which is sufficient in the finished 
bearing to score the shaft. By melting 
in a covered crucible, as described, all 
these disadvantages are done away with, 
the result being that the finished bear- 
ing gives the same analysis as the un- 
used metal. 

As regards the actual running, little 
need be said. Warm the shell of the 
bearing previously so that. it can barely 
be touched. The larger the shell the 
more important this is. When a core is 
used have it as smooth as possible. By 
holding it over a smoky flame until it 
becomes covered with soot it will leave 
a smoother surface and not stick to the 
metal. Pour the metal as slowly as pos- 
sible; this lessens the chance of blow- 
holes and gives a solid bearing. 

By these methods most of the diffi- 
culties were overcome. In some places, 
particularly in the rolling mills, the life 
of the bearings was not as long as 
could be desired, but an improvement 
was effected by replacing some of the 
softer metals by an addition of aluminum, 
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Confession of 


My work and Manager Wood gave 
me no trouble for several weeks after 
putting the strainers on the pump-suction 
pipes. In the meantime cold weather 
had come, the boilers were necessarily 
fired harder, and occasionally the fire- 
man got careless and there was some 
smoke. 


VIOLATING THE SMOKE ORDINANCE 


Wood had cautioned me to watch the 
firemen more closely and to try and 
pacify the smoke inspector, who, hav- 
ing complained several times, had at 
last forced the company to pay a fine 
for violating the smoke ordinance. We 
had talked the matter over and, although 
I admitted that the firemen occasionally 
made some smoke, I did not believe that 
conditions were as bad as had been 
claimed by the inspector. 

“Well, how are you going to prove 
it?” was the way Wood came back at 
me, and I had to admit that I could 
not. 

“Since these complaints began about 
excessive smoke, I have done a little 
smoke inspecting myself,” said Wood, 
“but the smoke issuing from our stack is 
not enough to warrant a fine. I am in- 
clined to believe that the inspector of 
this district is attempting to hold us up 
and that his interest in the smoke prob- 
lem is not based solely on his desire 
to keep the atmosphere clear and clean.” 

“Smoke has been made for a good 
many years,” said I, “and we are not 
the first to be troubled by this nuisance, 
There have been smokeless furnaces 
built in which supposedly perfect come 
bustion took place, but the smoke prob- 
lem is with us just the same. Someone 
who has taken the trouble to find out 
claims that nearly 2500 patents have 
been issued during the past 20 years on 
smokeless furnaces, and yet with all this 
display of genius smoking chimneys are 
by no means abolished.” 

“Well, you don’t mean to say that 
these patent furnaces are of no account, 
do you?” 

“By no means,” I hastened to reply. 
“Many of them are exceptionally meri- 
torious and are built with but few faults, 
if such a thing can be said of any fur- 
nace, but no one of them seems to cure 


everything, like a patent medicine, and 


they never will.” 

“Why not?” asked Wood. “I have 
noticed that when a man knows what he 
wants, he usually gets it. I don’t see 
why a smokeless furnace cannot be built 
just as well as other perfected devices.” 


CARELESSNESS AND IGNORANCE 


“There are two elements which will 
always be found in the average boiler 
room, carelessness and ignorance, and 


By R. O. Warren 


Using information published 
in an advertisement, the engi- 
neer is enabled to show Manager 
Wood that he is onto his job. 

He also puts one over on the 
smoke inspector by challenging 
his reports and proving that they 
were false by means of a chart 
taken from an automatic smoke 
recorder. 


they are the two greatest causes for 
smoking chimneys. Ignorant firemen— 


and by that term I mean men who do . 


not understand the principles of combus- 
tion, how much air to supply to the fur- 
nace, and how to handle their fires—are 
usually the result of failure to properly 
instruct them in their duties.” 
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Engineer 


him. Of course,” I added, glad to get 
a come-back at Wood, “you can’t expect 
to have the highest type of experienced 
firemen, men who understand combustion 
in all its phases, for $1.65 per day.” 
“No, I don’t expect anything out of 
reason for that money, but I do expect 
that the chief engineer will be on the 
job and will get the best service out of 
the men in the fireroom.” With this shot, 
Wood looked at his watch, closed the 
case with a snap and disappeared through 
the engine-room door toward his office. 


WARREN GETS AN IDEA 


I was somewhat dazed for a few mo- 
ments after Wood’s retirement. Here 
was a chance to do something to regain 
the ground I had lost through neglecting 
my opportunities and do things that would 
count. I knew that our slight smoke 


I ToLD THE CHIEF FIREMAN THAT THE NEW SMOKE-RECORDING DEVICE WOULD 
HELP Us Get ONE OVER ON THE SMOKE INSPECTOR 


“Then that disposes of one of the ob- 
jectionable elements which work against 
smokeless combustion,” said Wood, as he 
seated himself in a more comfortable 
position. 

“Yes, but there is the element of care- 
lessness, and this is a mighty hard thing 
to eliminate. It is human nature and 
that is difficult to govern. The one way 
to decrease the carelessness of firemen 
is to make them understand that their 
work must come up to a certain stand- 
ard; that there is a means of showing 
when and where they are careless and 
that their work is constantly under super- 
vision. 

“If a man is habitually careless, then 
there is nothing to do but discharge 


violation did not warrant a fine, but I 
could not prove it. And I said to myself: 
“How can I get one over on the smoke 
inspector, cut in ahead of Wood and 
perhaps secure an increase in wages for 
the fireman?” 

As I sat thinking over the matter, un- 
able to formulate any feasible plan for 
checking the inspector’s report, the morn- 
ing mail, containing a copy of POWER, 
was brought in by the office boy. In 
looking over the advertising pages, I saw 
this headline in an advertisement: “Watch 
Your Stack and Check Your Fireman!” 

That advertisement was inserted by 2 
company making a smoke-recording de- 
vice, and it claimed that one could teil 
at a glance how much or how little a 
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chimney smoked and that a constant 
record was made as to just how dense 
was the smoke issuing from the chimney. 

“Just the thing!” I exclaimed as I 
finished reading the advertisement. I 
wrote for a catalog, which came in due 
time. Then I familiarized myself with 
its contents and came to the conclusion 
that the device was just what I needed, 
as it would make the firemen more at- 
tentive to their work. It would also show 
them where and when they were making 
smoke, how much was being made, when 
it happened and who was responsible. 


PuTTING IT Up To Woop 


When I had the details of the device 
well in hand, I sent word for Wood to 
come down to the engine room and 
greeted him with, “I’ve got a stunt to 
pull off on that smoke inspector that 
will make him dizzy if you are game 
enough for the price. It’s a smoke-re- 
cording device and, as far as I can judge 
from what the catalog says, it will save 
its original cost in a very short time.” 

“I don’t see that a smoke recorder 
will save us any money,” said Wood. 
“If the firemen do their work properly 
after being carefully instructed, there 
should be no fine for smoke-ordinance 
violation.” 

“Well, that isn’t the only way to save 
money. It occurs to me that you came 
in here once upon a time and delivered 
quite a lecture on the money that was 
wasted through careless’ firemen. This 
device will make the men more careful 
as it records the amount of smoke going 
up the chimney. Smoke is a sure sign 
of incomplete combustion; I believe I 
heard you make this remark some months 
ago.” 

“What will this machine cost?” asked 
Wood, with a slight grin. 

“About a couple of hundred, I sup- 
pose.” 

“Pll think it over. There may be some- 
thing in what you say.” 


THE SMOKE RECORDER ARRIVES 


I heard no more about the matter 
until the machine arrived. It was set 
up and continuous charts were produced 
each day and filed for future reference. 
The firemen took kindly to the idea and 
a friendly rivalry sprang up as to who 
would produce the clearest chart. In a 
few weeks the smoke issuing from the 
Stack was so much reduced that Wood 
Said it sent a chill up and down his spine 
whenever he returned to the plant after 
being downtown as the smokeless chim- 
ney gave the impression that the plant 
was shut down. 

The smoke inspector, however, was 
still on the job. The old complaints came 
in at intervals and, finally, a stiff protest 


and warning came from the chief in- 
Spector. 


“Now is the time for you to make good 
with your smoke record,” jnnounced 
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Wood the next morning after receiving 
the notice. “I have objected to the re- 
ports of the inspector and have offered 
to prove that they are false. Get those 
charts and we will go down to the chief’s 
office and have this smoke business 
settled so far as we are concerned.” 


THE INSPECTOR WILTS 


We proceeded to the chief inspector’s 
office, to which the local inspector had 
been summoned. After the greetings of 
the day, the chief said: “Mr. Sawum, 
the inspector for your district, reports 
that on Dec. 17 smoke issued from your 
stack for a matter of 30 minutes be- 
tween 12 and 12:30 noon in excessive 
quantities, and on Dec. 21 a similar 
violation occurred for 20 minutes, or 
from 2:20 to 2:40 p.m.” 

As each case was cited I laid aside the 
chart taken on that date and was grati- 
fied to observe that Inspector Sawum 
looked considerably disconcerted at the 
sight of them. 

Something like a dozen dates when 
‘smoke violation occurred were read off 
and then the chief inspector finished by 
asking what excuse we had to offer. 

“None at all,” I answered; “there is 
none. If there is any explanation needed, 
it looks to me as if it were to come 
from your side of the house. For in- 
stance, on Dec. 17, between 12 and 12:30, 
there was no smoke issuing from the 
stack of our plant,” and I produced the 
chart for that date, which showed that 
a very thin film of smoke had issued 
from the stack but a shert portion of 
the 30 minutes stated by the inspector. 
The chart for Dec. 21 showed but a 
trace of smoke for the 20 minutes the 
inspector had reported the chimney to 
have been in a smoky condition. 

In every other instance the charts 
showed that the inspector had faked his 
report. After the operation of the ma- 
chine had been explained to the chief 
inspector, he halted the proceedings and 
promised to further examine the in- 
spector’s reports. 

I think he did, for nothing more was 
ever heard of the matter and a new 
smoke inspector was detailed to our dis- 
trict a short time afterward. 

Wood’s severe lessons deeply im- 
pressed me and with the smoke recorder 
I was enabled to save the company from 
an unjust fine, show up the smoke in- 
spector, and, best of all, find that the 
coal consumption had been greatly re- 
duced since the device had been in op- 
eration. Wood felt so good over the show- 
ing that it was an easy matter for me 
to get an increase for the firemen. 


Norway’s great water-power advan- 
tages are the means whereby its increas- 
ing electrochemical industries will be 


conducted on a scale impossible in any 
other European country. 
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Would Lease Alaskan Coal 
Lands 


In his annual report, recently made 
public, Secretary of the Interior Fisher 
recommends “a liberal but carefully 
guarded leasing law for the development 
of its mineral resources, and especially 
of Alaska’s coal lands. Its greatest re- 
sources are her minerals, and in the de- 
velopment of these the precious metals 
still hold the predominant place. Careful 
consideration of the provisions of an ap- 
propriate leasing law for the coal lands 
of Alaska is being continued through the 
Director of the Bureau of Mines, with a 
view to suggesting such changes in or 
substitutes for bills on this subject, 
which are now pending in Congress, as 
may be desirable.” 

The Secretary urges also the construc- 
tion by the government of a central 
trunk-line railroad from tidewater to the 
Tanana and Yukon; the reservation of a 
sufficient amount _of the coal lands to 
provide for the future needs of the naw, 
this coa! to be mined by the government. 

“The whole subject of water-power de- 
velopment and control should, in my 
judgment, receive the immediate consid- 
eration of Congress,” says the Secretary, 
“and constructive legislation should be 
adopted without further delay. I believe 
the Federal government has adequate 
constitutional power to control water- 
power development, both in navigable 
streams and upon the public domain, and 
to exact compensation and to impose 
proper conditions in either case. It is 
apparent that the Federal government 
can act more effectively than the states 
in many cases. No correct or permanent 
solution of the water-power question can 
be reached until the interests of the state 
and of the nation have been reconciled.” 


Long Acre Co. to Use 
Diesel Engines 


The Long Acre Electric Light & Power 
Co., of New York City, expects to have 
its second power plant in operation within 
five months. The Diesel internal-combus- 
tion engine is the type of prime mover 
to be used, and the first one to be in- 
stalled will be of 3600 hp. capacity. 

It is the intention of the company to 
install power plants in several parts of 
the city rather than one central plant 
with substations. 

The Long Acre Electric Light & Power 
Co. expects to become an active factor 
in the lighting field on Manhattan Island 
and in the Bronx within a few months. 
The Public Service Commission has au- 
thorized a bond issue of $50,000,000, of 
which $4,000,000 has been approved for 
sale. Within a year the company plans 
to have in operation five or six plants 
with an aggregate horsepower of between 
25,000 and 30,000. 
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When we last described the Sturte- 
vant steam turbine it had just made its 
appearance upon the market. Experience 
and use have led to the usual adaptations 
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Neglecting the effect of friction, it will 
leave the bucket in the reverse direction, 
with a velocity of 1800 ft. per second 
relatively to the bucket. But since it is 


ss 


and development, and it will be interest- 
ing to review it in its latest form. 
mo This turbine, it will be remembered, 
is of the Riedler-Stumpf type, where a 
single wheel, with but one row of buck- 
ets, is made to serve for several velocity 
stages by returning the steam upon the 
wheel by means of reversing chambers, 
as shown in Fig. 1, the relation of which 
to the actual turbine will be made ap- 
‘ parent by an inspection of Fig. 2. The 
steam enters through a nozzle which is 
designed to expand it to the exhaust 
pressure. With the velocity acquired by 
this expansion, it enters the bucket B, 
compelling by its impact the rotation of 
ie the wheel of which the bucket is a part, 
er and leaving the far side of the moving 
bucket with its velocity reduced in pro- 
portion to the difference in the velocity 
of the jet and the wheel. 

Suppose the velocity of the jet as it 
leaves the nozzle to be 2000 ft. per 
second, and that of the bucket to be 200. 
sind Since the bucket is running away from 
bie the steam at a speed of 200 ft. per sec- 
ond, the steam will overtake it and pass 
through it with a ‘velocity, relative to the 
bucket, of 2000 — 200 = 1800 ft. per 
second. 
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Fic. 1. SHowING CoURSE OF STEAM 


being carried forward at the rate of 200 
ft., its movement relatively to the sta- 
tionary bucket, which it is now entering, 
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The Sturtevant Steam ‘Turbine 


is only 1800 — 200 = 1600 ft. per sec. 
ond. With this velocity it passes through 
the reversing bucket and is turned around 
to impinge again upon the wheel. 

The energy stored in a moving body 
is proportional to the square ‘of its 
velocity. To get all the energy out, the 
body must be brought completely to rest, 
but if the velocity is reduced to one- 
half, three-quarters of the energy will 
have been extracted. The relations of 
the velocities and energies in the ab- 
Stract case which is being considered 
would be as follows: 


Veloc- | Energy |} Energy 
ity, Ft per Ab- 
er |Pound of|stracted, 
ec. Steam | Ft.-Lb. 
Pirst impact.......... 2000 | 62,189 
22,388 
Second impact....... 1600 | 39,801 — 
Third impact........ 1200 | 22,388 
12,438 
Fourth impact....... 800 9,950 
7,463 
Pifth impact... ..... 400 2,487 
-- ‘ 
Discharge from fifth 
0 0 


Of course, in the actual turbine the 
steam cannot be brought absolutely to 
rest, and the velocity is reduced by other 
causes than abstraction by the wheel. 
The energy abstracted by the last impact 
is relatively unimportant (only about 
one-tenth of that by the first in the 
above table). The number of reversals 
employed will be determined by the 
initial velocity of the steam, which in 
turn is dependent upon the initial and 
exhaust pressures and upon the bucket’s 
velocity, fewer reversals being required 
for the faster running turbine. 


Fic. 2. INTERIOR OF STURTEVANT TURBINE 
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In explaining a turbine of this type 
a sketch, like Fig. 1, is usually made 
with the edges of the bucket and revers- 
ing chamber drawn line and _ line. 
This is, however, only a momentary 
or instantaneous condition. The greater 
part of the time the edge a of 
the first admission chamber will be 
opposite some part of the bucket 
entrance, so that a portion of the steam 
could blow back, as indicated by the 
dotted arrows, generating pfessure and 
inducing leakage into the exhaust cas- 
ing if its motion is stopped by mak- 
ing the nozzle block solid at this point. 
Some builders meet this condition by 
canting the edges of the stationary re- 
versing bucket so that the discharge end 
leads to the center of the next wheel 
bucket. 

One feature of the new Sturtevant tur- 
bine is a supplemental chamber back of 
the nozzle chamber, so that any steam 


Fic. 4. THE RoToR 


which is diverted in this way will be 
reversed and thrown back into the wheel. 
This supplemental chamber is that shown 
at the right in Fig. 3, the rectangular 
space at the bottom of the next cham- 
ber being the outlet or mouth of the 
nozzle. Its use is said to have added 
considerably to the efficiency, especially 
at the lower speeds or higher steam pres- 
sures. 

The nozzle blocks, of Tobin bronze, 
are cast in the form shown in Fig. 3, and 
are bolted to an annular chamber, form- 
ing an integral part of the steam head, 
as shown in Fig. 2. 

This annular chamber, a section of 
which is visible in Fig. 5 and the ex- 
terior in Fig. 6, is the only portion of 
the turbine to which live steam is ad- 
mitted. It has no openings except those 
to the nozzles, which are controlled by 
valves, as shown in the two views just 
referred to, and no joints except that 
of the entering steam flange; the flanges 
of the nozzles are made up metal to 
metal and provided with dowels, so that 
‘he nozzle will be accurately replaced 
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in case it is necessary to remove it. The 
semicircular gaps in the partition sep- 
arating the chambers of the nozzles serve 
no useful purpose, but are incidental to 
the machining process, affording room 
for the arbor of the milling cutter. 
The interior surfaces of these cham- 
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openhearth steel, made to the following 


specifications: 


Phosphorus, not over . 


0.04 per cent. 
Sulphur, not over... 


0.04 per cert. 


Manganese..... 0.40 to 0.50 per cent. 
Cargom....... 0.20 to 0.25 per cent. 
Tensile strength........ 65,000 Ib. 


35,000 Ib. 
25 to 35 per cent. 


Elastic limit........ 
Elongation in 2 in... 


Fic. 5. SECTION STURTEVANT TURBINE 


Fic. 6. STURTEVANT TURBINE ATTACHED TO BLOWER 


bers and partitions are highly polished 
to reduce frictional losses, and the cross- 
section of the chamber is progressively 
increased to take care of the same vol- 
ume of steam with the diminished veloc- 
ity. 

The rotor, Fig. 4, is a solid forging of 


By an ingenious process of milling, 
in which the cutter is one of a pair of 
spur gears, the front of the teeth being 
formed as cutters, the central notch is 


avoided and the edge of the bucket par- 
tition is reduced to a sharp straight line. 
The same process can, and probably will 


= 


| 
N a 
A | 
? 
4 4 145 
al { 
QA 
aN 
Z 
Y 
| 
g 
4 


Fic. 7. SPHERICAL BEARING 


be, applied to the milling of the nozzle 
segments. The side flanges project slight- 
ly above the edges of the buckets, shield- 
ing them from injury in case of contact. 
The wheel runs against the faces of the 
nozzle blocks (as will be seen if the 
parts shown in Fig. 2 are imagined to 
be put together) with a clearance of 
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and 87 of lead molded under heavy 
pressure into rings which are afterward 
split. For use with a condenser the pack- 
ing has a water-sealing groove. 


Fic. 3. NozzL—E BLocks 


one side of the exhaust casing (that 
shown in the front of Fig. 6) and plugged 
holes in the casing permit inspection of 
the clearances. Two threaded thrust col- 
lars on the governor end of the shaft 


The bearings are spherical, self-align- 
ing and split horizontally, as seen in 
Fig. 7 and in the longitudinal section, 
Fig. 5. They are lined with an alloy 
containing 91 parts of tin, 4% of 


SIZES AND CAPACITIES OF TURBINE NOW BUILT 


WEIGHT PIPES FoR MAXIMUM 
CAPACITY 
Diameter Normal Cap-| Turbine-driven 
of Rotor Normal Speed, acity, Generating Unit, | Turbine Exhaust, 
Turbine in In. R.p.m. - B.Hp. Kw. Only Generating Set, Lb. | Steam, In. In. 
are eee © 12 2000 to 5000 25 3 to10 600 1500 to 2085 14 4 
BER sani wos eaten 18 1800 to 4000 50 74 to 35 1200 2250 to 3970 2 6 
at ren eee ee 24 1600 to 3500 100 15 to 50 1800 3685 to 5600 23 8 
| See cece ees 30 1400 to 3000 150 50 to 57 2400 6600 34 8 
36 1200 to 2500 200 7 3000 7500 4 10 
vs of an inch, and as the runner is nicely make it possible to adjust for any antimony and 4% of copper. They are 


balanced and the design is not such as 
to allow of unequal expansion, contact 
of the running: parts or injury to the 
solid integral rotor appears most improb- 
able. The wheel is highly polished all 


Fic. 8. DEFLECTOR IN O1L RING 


over, an emery belt running upon a pul- 


ley narrow enough to be introduced into 
the bucket spaces permitting even 
these interior surfaces to be thoroughly 
finished. The runner may be inspected 
in position through the blank flange on 


changes in longitudinal register. 

The rotor is carried upon a 3.5 per 
cent. nickel-steel shaft, which is ground 
after being turned. The brackets for the 
bearings are of a part with the casing, 
as shown in Figs. 5 and 6. The stuffing- 


ring oiling, the rings being of channel- 
shaped section, with a deflector, shown 
in Fig. 8, to scoop the oil out of the 
channel and lead it to the bearings under 
a considerable pressure due to its veloc- 
ity. 
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boxes are required to carry only the 
difference between the atmospheric and 
exhaust pressures and are of a special 
floating type, filled with a metallic pack- 
ing consisting of shreds of an alloy 
containing 5 parts of antimony, 8 of tin 


These turbines are now built in the 
sizes and capacities shown by the accom- 
panying table. 

With a given size of runner the capa- 
city is varied within the limits shown by 
the table and curves, by putting in more 
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or less nozzles. The capacity increases 
with the speed up to the limit of the 
nozzles, and the attainable efficiency with 
the greater speed is higher. The dia- 
gram, Fig. 9, gives the maximum horse- 
power which the several sizes will de- 
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quality 0.97—that is, carrying 3 per cent. 
of moisture—would lower the capacity 
6 per cent. and increase the water sup- 
plied to the boiler per horsepower-hour 
a like amount; for the water supplied 
but not evaporated is not only practically 


| 


20 


Steam Consumption per Brake 
Horsepower-Hour 
$s 
hy 
1g, 

jo 


10 


| 
1400 1800 2200 2600 


3000 3400 3800 4200 4600 5000 


Revolutions per Minute 


velop at different speeds, with 125 Ib. 
gage initial pressure, dry saturated 
steam and atmospheric exhaust, and Fig. 
10 the steam consumption per brake 
horsepower at the best load under the 
same conditions. Fig. 11 gives the steam 
consumption of the various sizes at dif- 
ferent capacities. From these three dia- 
grams it is seen that there is a wide 
range of choice of a turbine to drive 
a given load, especially if one is not 
tied to a given speed. With a given 
speed, minimum steam consumption will 
call for the larger and more expensive 
unit. But if, as in cases where the ex- 
haust is used for heating feed water or 
in manufacturing processes, the steam 
rate is of secondary importance, a con- 
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useless, but is a drag upon the turbine. 
The maximum horsepower is practically 
proportional to the absolute pressure, so 
that it may be easily computed for pres- 
sures other than the 125 lb. for which 
the diagrams are plotted. This water 
rate would be lowered about 1 per 
cent. for each 10 lb. additional pres- 
sure, and for every 10 deg. of superheat. 

A government test of a 36-in. E5 tur- 
bine developing 125 hp. noncondensing 
gave the following results: 1260 r.p.m., 
51.5 lb. steam per b.hp., 125 lb. gage 
pressure, 2 per cent. moisture. 

An acceptance test of a 25-hp. gen- 
erator unit, 2500 r.p.m., 72.6 lb. steam 
per kw.-hr., 47.6 b.hp., 88 per cent. gen- 
erator efficiency, 97.5 lb. gage pressure 
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siderable saving in weight, space and 
investment may be made by choosing a 
Smaller unit. 

The supplementary chart at the right 
of Fig. 10 gives an approximation to 
the effect upon the water rate of back 
Pressures up to 10 lb., under various 
initial Pressures, the ordinates  be- 
Ing decrease in capacity or increase in 
water rate, expressed in per cent. Mois- 
ture in the steam will lower the maxi- 
mum horsepower and raise the water rate 
Practically 2 per cent. for every per cent. 
of moisture. For instance, steam of 


atmospheric exhaust. It was guaranteed 
not to exceed 50 lb. per brake horse- 
power. 


A 24,000 Horsepower Turbine 


From the Schlesischen Elektrizitats- 
und Gas-Aktien-Gesellschaft, of Glei- 
witz, the present proprietor of the Ober- 
schlesischen Elektrizitatswerke, estab- 
lished in 1896 by the Allgemeine Elek- 
tricitats Gesellschaft, the latter company 
has ordered for the central station at 
Chorzow a turbo-generator having a sus- 
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tained capacity of 16,000 kw., with a 
power factor of 0.8. With an overall 
efficiency of about 90 per cent., this 
would call for the development of 24,000 
hp. by the turbine. 

The generator is of the well known 
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A. G. E. type, designed to generate cur- 
rent at from 6000 to 6450 volts, and 50 
frequency, when running at 1000 r.p.m. 
Steam of from 12.5 to 13 atmospheres 
(upward of 200 lb. gage) pressure and 
superheated to 300 or 350 deg. C. (572 
to 662 F.) is to be used. This is a 
superheat of 188 to 278 deg. F. 

In view of the fact that the condensing 
water is supplied from a cooling tower 
and deposits a hard scale, the generous 
amount of 400 sq.m. (4305.6 sq.ft.) of 
cooling surface has been provided in the 
condensers, of which there are two of 
2000 sq.m. surface each, in order that 
the turbine may be run, with perhaps a 
somewhat impaired vacuum, with one 
condenser while the other is being 
cleaned. The heating surface consists 
of 3670 tubes, each about 20 ft. in 
length, and amounts to 2.69 sq.ft. per 
kilowatt, or 1.37 sq.ft. per horsepower. 
Greater accessibility for the expectedly 
frequent cleaning has been gained by 
placing the condensers in an annex to 
the turbine room and upon the same 
floor level. 

Provision is made for handling 4500 


_cu.m. (about 159,000 cu.ft.) of cooling 


water per hour. This is something over 
400 Ib. per horsepower-hour. The pumps 
are divided into two units; each driven 
by a direct-connected electric motor, but 
a steam turbine is installed between them 
in such way that either or both may be 
driven by it in case a short-circuit should 
disable the motor. 

The Zeitschrift fiir das gesamte Tur- 
binenwesen, from which our information 
is derived, does not give any particulars 
as to the guaranteed or expected effi- 
ciency, but says that turbines of nearly 
as great capacity are being built for 
the central station at Oberspree, the Ber- 
liner Elektrizitéts-Werke and for the 
Zentrale Reisholz des Rheinisch-West- 
falischen Elektrizitaétswerke at Essen. 
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Some Boulton and Watt Letters 


The writer, in an article which appeared 
in the June 21, 1910, issue of Power, 
gave an account of a few of the relics 
of early British steam-engineering prac- 
tice, etc., which have been stored by 
George Tangye in the Watt Museum, a 
special room forming part of the Tangye 
Works at Soho, Birmingham. Among the 
miscellaneous items of this collection 
may be noted a number of letters bear- 
ing various dates, written by Boulton, 
Watt and their London and Cornish 
agents, all of particular interest to the 
engineer, although not necessarily from 
the purely technical standpoint. 


EarRLy WorK 


As a preliminary, one or two remind- 
ers, chiefly as regards dates, may be 
advisable. In 1765, Watt invented the 
separate condenser and air pump, turned 
the atmospheric engine into a steam en- 
gine and used the steam jacket. A patent 
was taken out in connection with these 
matters in 1769 and it was Roebuck’s 
rights in this patent that Boulton after- 
ward acquired. The patent was special- 
ly extended to 1800, and in 1776 ex- 
pansive working was employed at Soho. 
In 1781, Watt’s second patent, relating 
to the sun and planet motion, etc., was 
taken out, to be followed by the third 
patent in 1782 on the double-acting en- 
gine. Then, during 1784 Watt worked 
out the parallel motion, which was first 
put into practice in 1785. Probably this 
will be sufficient to elucidate the matters 
that follow. 


FLYWHEEL CALCULATION 


Boulton’s method of calculating fly- 
wheels, if a little out of date, may yet 
afford some interest. It is shown in a 
letter to James Watt at Truro and dated 
Soho, Sunday, Jan. 13, 1781. After dis- 
cussing the sun and planet gear and 
suggesting that “it is a desirable thing 
to have the pull of the engine as near 
the bearing part of the neck of the 
gudgeon or axis as possible,” and show- 
ing how he would arrange for this, Boul- 
ton continues: . 


In all Rotative Motions derived from 
the Reciprocating ones, the Fly must be 
the equalizer. But let me see if I under- 
stand how to calculate ye effect of a 
fly of any given wt. 
1st, I will suppose a stout man will raise 
1 hogd of water, alias 600 lb, ten feet 
high in one Min’t or 600 pounds one foot 
high per Mt. wch =~ by 60” = 100 Ib one 
ft high per second. Thus 16 Men will 
raise 100 1b to the height of 16 feet per 
" from w’ch height it will fall in one 
second & will have acquired at ye end 
of its fall a Velocity of 32 feet. Hence 
100 1b in ye rim of a Fly moveing with 
a velocity of 32 feet per ” would require 
the force of 16 Men to stop it in a second 
but I will suppose ye wt. in our fly to 
move only 16 ft per ” & in that case will 
require only 8 Men to stop it. 


By S. W. Chubb 


Extracts frosxa a collection of 
letters at the Watt museum at 
the Tangye Works, Soho, Bir- 
mingham, throwing light upon 
early British steam engineering 
practice. 
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Hence a fly of one Ton say 2000 w'd re- 
quire 8 X 20 = 160 Men, but as a Fly 
ought to have a sufficient Momentum to 
prevent the smallest degree of retarda- 
tion from being perceived, I therefore 
suppose that where a Mill is required = 
in power to 160 men that the fly should 
be 400 lb at least. 

When you want to amuse yourself with 
these subjects do tell me if I am right 
in my above reasoning — I am aware ye 
Engine acts 4 of ye time. 


A BusINESS LETTER 


The following letter, dated Birming- 
ham, June 18, 1781, addressed by the 
James Watt Co. to James Woodmason, 
London, is merely an example of a busi- 
ness letter. The Woodmason firm, of 
course, were agents for the sale of copy- 
ing machines: 

Birmingham June 18. 1781 
To Mr. James Woodmason, 

London. 
Sir, 

We have received your favour of the 
138th and are sorry to find that the terms 
Wwe proposed to you are not agreeable. 


‘ Your being responsible for the payment 


was the principal ground of our offer of 
the 4 per cent on retail & 2% on Whole- 
sale. You must remember that when 
you first applied for an allowance, when 
Mefsrs Boulton & Keir were in’ your 
Shop about three Months ago, and when 
you was asked what allowance would be 
satisfactory, you mentioned on all 
sold retail, and that you would be an- 
swerable for the payment of all the ma- 
chines so sold, and that as to those sold 
in wholesale, you would not expect any 
thing for your trouble, but you did not 
say nor intimate that you would be re- 
sponsible for the payment of these latter. 
When we had considered your proposal, 
we thought as you were well acquainted 
with the Merchants to whom you had 
sold machines in wholesale, that it might 
have been agreeable to you to take their 
debts also upon yourself for an allow- 
ance of 21% per cent. But since we find 
our proposal is not agreeable, we shall 
accede to what you made to us about 
three months ago, namely, to allow you 
5 per cent on all machines that have 
been sold in retail, upon condition of 
your being responsible for the payment 
of all that have been so sold. And we 
request that you will accordingly draw 
out your account to this time in that 
manner, that we may know what bal- 
lance to draw for, as we are much in 
want of cash, and that we may collect 
any of the wholesale debts that may be 
due, which will be a very troublesome 


affair to us to do. To this mode of set- 
tling the account of what is past, we 
agree, but as Mr. Watt came from 
Cornwall the day before your last letter 
arrived, we shall say nothing of any 
future plan, till we have had time to 
consult him. Only we request that if any 
applications be made to you for ma- 
chines in wholesale, that you will please 
to consult us, or refer them to us, & 
we should at the same time be obliged 
to you for your opinion of the persons 


‘applying. 


We are 
Sir 
Your obdt. Serv’ts 
James Watt & Comp’y 


STEAM CoRN MILL 


A letter addressed to Watt by Boulton 
from Soho on Jan. 18, 1782, and quoted 
below shows that the idea of a steam 


-corn-mill was in the minds of the firm 


some time before the celebrated Albion 
mill, at Southwark in South London, had 
been started. This engine, which was 
double-acting, of course, was the first 
rotating engine with parallel motion 
erected in. London. The scheme had been 
opposed because it was claimed that 
steam would throw wind ‘and water-mills 
out of work, take away employment from 
the laboring classes, and, most extraordi- 
nary of all, reduce the price of bread. 
From the arguments used against him, 
Boulton easily deduced that all grinding 
should be done by hand. The letter also 
illustrates Boulton’s method of calculat- 
ing the sun and planet motion. It was 
as follows: 


A person is coming from Liverpool Ex- 
pressly to treat about a Steam Corn Mill 
& I think we must consent to erect one 
somewhere before long that we may 
know how to act in our business & to 
give answers. I think ye _ revolving 
wheel would make a good Corn Mill as 
you gain Velocity in ye 1st instance. I 
observe that what ever number of teeth 
there is in the Spear Wheel, The Central 
Wheel will make one revolution + that 
number of teeth. You desire that I 
would try two of ye little Engines with 
2 of the rotative motions in order to see 
which looses the least power. Pray how 
did you think of applying the power? — 
did you mean to erect 2 pumps of = 
sizes or what. When you have done 
with drawings you sent of Rotative Mo- 
tions & wch I returned to you I should 
be glad to receive any you can spare. I 
see a great field in Mill work open to us 
& I shall make a point of becoming an 
accurate Mill wright. We have no news 
here; very Stormy weather & a great 
Snow, all nature seems torpid 

God preserve you and yours 

MB 


A postscript adds: 


In some cases where you want to gain 
Velocity in the 1st Wheel you may make 
ye Spear wheel twice ye diamtr of ye 
Central Wheel by wceh means it will 
make $3 rev’tns for each stroke of ye 
Engine. I think in general the wheels 
should be of as large a diamtr as con- 
venient & also that the Mill end of en- 
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gine Beam should be longer than ye 
Engine End by wceh you ballance ye pis- 
ton & you get wheels of a larger Diamtr. 


MURDOCK AND SYMINGTON 


The next letter, also to Watt, sent 
from Truro under date of Sept. 2, 1786, 
introduces the name of William Murdock, 
the man whose inventive ability has not 
altogether received a fair measure of 
appreciation—the sun and planet gear 
being still ascribed to Watt. It will be 
seen that Boulton met Murdock on his 
way to London for the purpose of tak- 
ing out a patent for his steam car. The 
Simmington referred to is W. Syming- 
ton, who was developing road locomotion 
as early as 1784, although certain of his 
proposals had been anticipated by Evans 
in America. 

In or about 1786, Symington showed a 
steam carriage at Edinburgh, but, it is 
said, was deterred by the state of the 
Scottish roads from proceeding and 
transferred his attention to the use of the 
steam engine for marine purposes. The 
small three-wheeled locomotive which 
Murdock made was actually exhibited at 
a meeting of the English Institution of 
Mechanical Engineers, held at Birming- 
ham in 1850. On this occasion, W. 
Buckle, formerly of the Soho works, read 
a paper on the inventions of Murdock 
and, describing the noncondensing steam 
locomotive, stated that the engine was 
constructed according to Watt’s specifica- 
tions of 1769. 

The copper boiler had an oblique flue 
through it and a spirit lamp was used 
for heating purposes. The vertical cyl- 
inder was 34 in. in diameter and had a 
2-in. stroke; it was placed on top of the 
boiler and was connected to a single-arm 
vibrating beam which, by means of a 
connecting-rod, actuated a crank on the 
driving wheel. A double cylindrical 
slide valve was used, actuated somewhat 
roughly by means of the beam which in 
its motion struck shoulders on the valve 
spindle. The steam was exhausted from 
the center of the valve. 

It will be seen that Boulton was quite 
aware of the value of Murdock’s services 
and of his possibilities even at the date 
mentioned. He says: 

I arrived at Exeter on Wednesday 
night and set out from there on Thurs- 
day afternoon to sleep at Oakhampton — 
about 1 mile on this side of Exeter. I 
met 3 of the Foxes going to a general 
Quakers meeting at Gloscester and in 
the same coach was Wm. Murdock. He 
got out and we had a parley for some 


time. He said he was going to London 
to get men, but I soon found he was go- 


ing there with his steam car to shew it. 


and to take out a patent. He having 
been told by Mr. Wm. Wilkinson what 
Sadler had said and he had likewise read 
in newspaper Simmington’s puff 
which had rekindled all Wm’s fire and 
impatience to make steam carriages. 
However T prevailed upon him readily to 
return to Cornwall by the next days 
dilligence and he accerdingly arived here 
‘his day at noon since which he hath 
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unpacked his car and made travel a mile 
or two in River’s great room in a circle 
making it carry the fire shovel poker 
and tongs. I think it fortunate that I 
met him as I am perswaded I can either 
cure him of the disorder or turn the evel 
to good at least; I shall prevent a mis- 
chief that would have been a conse- 
quence of his journey to London. 


Murpbock’s COMPRESSED-AIR PUMP 


A letter written from Chasewater, 
on Mar. 5, 1788, by Thomas Wilson, 
Cornish agent of the firm, shows what 
is perhaps not well known, that Murdock 
had devised a compressed-air pump. The 
account does not call for any explana- 
tion and is confirmed in a second letter 
in the same hand twelve days later, in 
which Wilson states that Murdock prom- 
ises to write to Mr. Watt, “if it does 
well,” anticipating great savings in erect- 
ing new engines, in rods, working pieces, 
buckets and gear “and fifty other things 
I can fancy both in erection and work- 
ing.” 

Murdock’s interest in compressed air 
continued, for in 1802 he used it in con- 
nection with the blast engine at Soho 
to blow cupolas, for driving a lathe, etc., 
and also for a lift. According to Buckle 
he had a piston working in a water cyl- 
inder 10 ft. in diameter with a lift of 12 
ft.; the water being raised by forcing in 
air from a small blowing cylinder 12 in. 
in diameter with an 18-in. stroke, which 
was worked by gearing on the boring 
mill. He also employed compressed air 
for the bell system in his own house at 
Handsworth, a system which Sir Walter 
Scott copied for Abbotsford. Particulars 
can be found in the Buckle paper pre- 
viously mentioned. 


Chasewater March 5th 1788 

D’r Sir 

Enclosed is the ace’ts of Engines &ce 
for last Month, It was not untill the 
28th upon sending to Consol’d Mines to 
settle the acct’s that I found the people 
at the Mine had ommitted charging your 
savings in Jan’y; it appears since that 
this was not done by any order from 
Mr. Daniell, but as they were not 
charged in Decr. they took it for granted 
the ommission was to be continued. I 
shall mention this to Mr. Daniell tomor- 
row who T believe is ignorant of it, but 
am afraid it will be difficult to get it 
charged next acct. as the Loss will be 
10 or £1200. The last Mo was near £800. 
TI went yesterday to see Wm Murdock, he 
is better, but is still very poorly, he 
apprehended a Consumption, but I fancy 
it has been only a Very bad Cold, which 
is now loosened & is going of. He let 
me see his new method of raising Water; 
it is by Compressing Air at the surface 
which is forced down small pipes, to the 
Bottom of the Shaft & there communi- 
cates with the main pumps & forces up 
the water. What Machinery he has at 
the Bottom I cannot tell, only there is 
no Bucket, but there is a Clack to pre- 
vent the water falling Back. His pres- 
ent Machinery, is a Copper Tube of 1 
inch Diamr. & 9 Inches Long, in this 
he works a Wooden Plug; from the side 
is a Very small Tube, which goes from 
the Top of his House to his Well 40 feet, 
& another larger Tube by the side up 
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which the water ascends & runs of con- 
tinually in an equal Stream. You know 
I am a terrible poor hand at Mechanics, 
& therefore will not venture an Opinion; 
but I think at any rate there should be 
a patent got for it. He proposes writ- 
ing to you on the Business. He says 
Pipes of 3 Inches Diameter will do for 
forcing down the Air, to work 17 Inch 
pumps. If so there must be a great 
saving in erections for deep Mines. He 
has a very small string which goes down 
to the Bottom, which he pulls when he 
sets to work, I suppose to open a Valve. 
D. Watson has seen it & I believe we are 
the only people. He says that he does 
not doubt his Brother being able to put 
any Engine together & that he will have 
no objection to agree with you for (3) 
Years. 
Iam D’r Sir 
Y’r Very H'’ble Se’t 
Thos Wilson 


London’s 76,000 Tons of Soot 


According to an investigation by the 
London Lancet, a medical paper, more 
than 76,000 tons of soot fell in that 
city last year. This vast quantity, all 
of which emanated from chimneys, con- 
tained over 6000 tons of ammonia, about 
8000 tons of sulphates and 3000 tons of 
chlorine in chlorides, to say nothing of 
the carbon and tar. 

It is further contended by this paper 
that the London rainfall in foggy weather 
is also distinctly destructive to metal 
surfaces, such as steel stacks, roofs, 
etc., inasmuch as decided traces of tin 
and lead were found in the specimens 
examined. 

The heavy soot fall has been at- 
tributed to faulty combustion in coal 
fires. While the contamination of the air 
is mainly due to factories and power 
plants in the industrial centers, the fires 
in dwelling houses, especially in winter, 
have largely contributed to this serious 
nuisance. 


Utilizing Sudd as Fuel 


Sudd, an impenetrable mass of vege- 
tation which obstructs the White Nile 
River in the Sudan, can be readily con- 
verted into fuel by a briquetting process, 
says the Scientific American. 

The Sudan government has granted a 
10-year monopoly for the manufacture 
of solid fuel from the sudd, and the 
concessionaires will have the exclusive 
right to cut sudd over an area of 93 
miles, and 25 acres of land along the 
banks of the river have been granted on 
which to erect a factory. The govern- 
ment stipulates that its needs shall have 
the preference and prescribes a minimum 
output of 25,000 tons per year. The 
concessionaires say they expect that 50,- 
000 tons will be produced. 


It is Thomas A. Edison’s opinion that 
storage-battery locomotives in Chicago’s 
large terminal yards would do much to 
abate that city’s smoke nuisance. 
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Department 


Conducted to be of service to the men in charge of electrical equipment in the power house 


Catechism of Electricity 


CONSTRUCTION AND OPERATION OF CAR- 
BON Arc LAMPS 


1209. How many kinds of arc lamps 
are there? 

Four general types, namely: constant- 
potential lamps for operation in parallel 
on direct-current circuits; constant-po- 
tential lamps for parallel operation on 
alternating-current circuits; constant- 
current lamps for series connection on 
direct-current circuits; constant-current 
lamps for series connection on alternat- 
ing-current circuits. The only essential 
differences between these four types are 
in the construction and operation of the 
mechanism. 

1210. For what purpose is mechan- 
ism needed? 

To control the relative positions of 
the two carbons. 

1211. How does the mechanism con- 
trol the positions of the carbons and why 
is this necessary? 

The carbons must first be in contact 
with each other, to allow the current 
to flow through the lamp; then they 
must be separated slightly to form the 
arc between their ends. As the ends 
waste away, the gap between them must 
be adjusted so as to keep the length 
of the arc about the same throughout 
the burning period. The mechanism per- 
forms these two operations of “striking” 
the arc when the lamp is first put into 
the circuit and regulating the length of 
the arc during its activity. 

i212. How far apart should the car- 
Lons be separated? 

For currents up to 5% amperes, which 
is the usual limit of constant-potential 
inclosed-arc lamps, the separation should 
be from + to % of an inch. For 6 to 
74 amperes, usual with constant-current 
inclosed arcs, the separation is from % 
to % of an inch. 

1213. Explain the operation of the 
constant-potential  direct-current arc 
lamp. 

Referring to Fig. 402, which is a dia- 
grammatic view of a lamp of this type, 
M and M represent the two coils of 
a plunger-type magnet which is provided 
with a U-shaped armature A, consisting 
of two plungers joined by a yoke. The 


coils are connected in series with each 
other and with the brass tube B contain- 
ing the upper carbon; therefore, the cur- 
rent entering the lamp at P passes 
through the magnet coils M to the tube 
B, thence down through the carbons and 


the wire n to a sliding contact F on the 
resistance coil R, and out at the binding 
post N. When current is first turned on, 
the magnet coils lift the armature A, 
which slides on the tube B. The upward 
movement of the armature causes a 
clutch C, which is linked to it, to raise 
the upper carbon rod and “strike” the 
arc. As the upper carbon is lifted away 
from the lower one the arc lengthens 
and its resistance therefore increases 
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Fic. 402. DIAGRAM OF CONSTANT-POTEN- 
TIAL DIRECT-CURRENT LAMP 


and the current decreases, weakening the 
magnets, until a point is reached where 
the weight of the armature and the car- 
bon is just equal to the upward mag- 
netic pull on the armature. As the lamp 
continues to burn, the carbons become 
shorter, thereby increasing the length of 
the arc and reducing the current, which 
weakens the magnetic pull on the arma- 
ture; the latter therefore drops until the 
resistance of the arc becomes normal, 
when the magnetic pull again balances 
the weight of the moving parts. 

1214. Does the armature drop sud- 
denly in adjusting the arc> 

No; the “feeding,” as it is called, is 
made very gradual by attaching a dash- 


‘when rated the same. 


pot to the armature, and thereby pre- 
venting any sudden movement or see- 
sawing. 

1215. Show the actual arrangement 
of the parts of the constant-potential di- 
rect-current arc lamp illustrated diagram- 
matically in Fig. 402. 

Fig. 403 is a picture of this mechan- 
ism. The magnet coils are shown at M 
and M; they are wound on brass spools 
which are attached to the central tube B. 
The resistance coil is shown at R and the 
sliding contact at F. 

1216. What is the reason for using 
the resistance coil and sliding contact > 

To take up the excess voltage of the 
circuit, to steady the arc and to provide 
means for adjusting the voltage at the 
arc. The sliding contact F cuts more or 
less of the resistance coil into the cir- 
cuit; the more of the coil there is cut 


Fic. 403. ConsTANT-POTENTIAL Di1RECcT- 
CurrENT Arc LAMP 


in, the less will be the voltage at the 
arc, because of the increased drop in 
the coil. 

1217. Why is it necessary to adjust 
the voltage at the arc? 

Because constant-potential circuits are 
not all of exactly the same voltage, even 
The actual volt- 
age of a so-called 110-volt circuit may 
be anywhere from 105 to 115 volts, or 
even 120. As the arc requires only about 
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75 volts, some extra resistance is nec- 
essary anyhow, and by making this ad- 
justable, the voltage at the arc can be 
made normal no matter what the actual 
circuit voltage may be. 

1218. How does the resistance coil 
steady the arc> 

By the increase in the voltage drop in 
it when the current through it increases. 
An increase in the current flowing through 
the arc would decrease the resistance 
of the arc because the larger current 
increases the cross-section of the arc 
and also decreases the resistance of 
the carbon particles in the arc. A de- 
crease in the current flowing through 
the arc, therefore, would increase the 
resistance of the arc. Consequently, if 
the supplied voltage was just equal to 
that required by the arc, and the arc 
resistance should be increased by the 
burning away of the carbons, the cur- 
rent would decrease, causing a further 
increased resistance of the arc, and this 
would cause a further decrease of cur- 
rent and increase of resistance, with the 
ultimate result that the arc would be 


Power 


Fic. 404. DIAGRAM OF CONSTANT-POTEN- 
TIAL ALTERNATING-CURRENT ARC 
LAMP 


broken. Likewise, an increase of current 
causing a decrease in arc resistance 
would still further increase the current 
and result in a similar unstable condi- 
tion. 

With the wire resistance in series with 
the are and properly adjusted so as to 
make the arc voltage correct when the 
normal current is flowing through the 
lamp, a decrease in the current will 
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diminish the drop through the resistance 
and, as the line voltage remains con- 
stant, the voltage across the arc will 
increase and compensate for the increase 
in resistance of the arc. Likewise, an 
increase of current causing a larger 
drop through the resistance will lower 
the voltage across the arc and maintain 
equilibrium. 

1219. Describe the other important 
parts of the arc lamp in Fig. 403. 

The dashpot D is attached to the arma- 
ture of the regulating magnet for the 
purpose described already. The upper 
end of the top carbon is set in a metal 
socket which is electrically connected to 
the central tube B by a flexible stranded 


Fic. 405. MECHANISM OF CONSTANT- 
POTENTIAL ALTERATING-CURRENT 
LAMP 


wire. The inner globe is of clear glass 
for outdoor service, and semi-transparent 
so as to diffuse the light for indoor ser- 
vice. It is supported by a spring bail H 
suspended from the cap G of the inner 
globe. An upward projection formed by 
a few turns of the wire of which the 
bail is made, rests in a depression in 
the lower end of the globe and exerts a 
steady upward pressure which keeps the 
upper edge of the globe at all points in 
close contact with the cap G. 

1220. Is a constant-potential arc lamp 
for alternating current exactly like the 
direct-current lamp? 

Not quite. The alternating-current 
lamp is provided with a magnet armature 
made up of thin sheets of soft steel 
riveted together, instead of solid plung- 
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ers fastened to a solid yoke; also with a 
“choke” coil instead of the simple resist- 
ance coil of the direct-current lamp. Fig. 
404 is a diagram of the parts, in which 
the “choke” coil Rx is substituted for 
the resistance coil R in Fig. 402 and the 
laminated armature A is shown. 

1221. Why is a “choke” coil used in- 
stead of a resistance coil? 

Because it wastes much less energy. 
A “choke” coil is a coil wound around 
a soft iron core which forms a closed 
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_ Fic. 406. DIAGRAM OF CONSTANT-CURRENT 


Series Arc LAMP 


magnetic circuit. An alternating cur- 
rent passing through this coil produces 
a rapidly alternating magnetism in its 
core which induces a counter-electromo- 
tive force in the coil. This counter 
e.m.f. serves the same purpose as the 
drop in the resistance coil used in the 
direct-current lamp, but does not absorb 
any energy. There is some energy loss 
due to the resistance of the coil but it is 
very small because the resistance is 
extremely small. 

1222. If the choke coil wastes less 
energy than a resistance coil, why is it 
not used in the direct-current lamp ? 

Because direct current flowing through 
it cannot produce the alternating mag- 
netism in its core necessary to induce a 
counter e.m.f. in the coil. 

1223. Illustrate a constant-potential 
alternating-current arc lamp. 

The mechanism of, such a lamp is 
shown in Fig. 405. The general outside 
appearance is similar to that of the di- 
rect-current lamp, Fig. 403. The entire 
lamp is built around the central brass 
tube B. The top or hood of the case is 
attached to the upper end and the floor 
plate J and radiating plate J to the lower 
end of the tube. The choke coil is shown 
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at Rx; the other parts are lettered the 
same as in Fig. 403. 

1224. What is the radiating plate for? 

To radiate the heat developed by the 
arc and thereby protect the magnets and 
mechanism from it. 

1225. How is the mechanism of the 
constant-current series lamp arranged? 

A diagram of the mechanism and cir- 
cuits of this type of lamp for direct 
current is shown in Fig. 406. Two sep- 
arate magnets are used, one connected 
in series with the arc and another con- 
nected in shunt to the arc. The series 
magnet is shown at M and the shunt 
magnet at m. The armature A in this 
lamp is pivoted to the central tube B 
instead of sliding on it, and it is tilted 
one way by the series magnet, to lift 
the clutch C and the upper carbon, and 
pulled the other way by the shui:t mag- 
net to release the clutch and drop the 
carbon. The switch S is used to cut the 
lamp out of circuit by short-circuiting 
the terminals. 

1226. Explain the operation of the 
mechanism in detail. 

When the lamp is first put in circuit, 
the armature A is tilted to the position 
shown, by the weight of the clutch C 
and its linkage; the clutch is then open, 
allowing the upper carbon to rest on 
the lower one. The current passes from 
the positive terminal P to the series mag- 
net M, the starting resistance and the 
regulating resistance and divides between 
the three, but most of it goes through 
the magnet and the carbons and the 
return wire n, because that path has the 
lowest resistance. The magnet M lifts 
the armature and clutch, and the latter 
engages the upper carbon and carries it 
upward, striking the arc between the 
two carbons. As soon as the link E 
starts upward, it opens the contacts of 
the cutout and that part of the current 
which at first was shunted through the 
starting resistance now passes through 
the carbons. As the upper carbon is 
lifted away from the lower one the 
lengthening of the arc increases the volt- 
age across the carbons and this increases 
the strength of the magnet m which is 
connected in parallel with the carbons; 
when the arc is at normal length, the 


pull of the magnet m is sufficient to © 


prevent the magnet M from lifting the 
carbon any farther. As the carbons burn 
away, the lengthening of the arc shunts 
more current through the magnet m, and 
the magnet M is correspondingly weak- 
ened; the armature is therefore tilted 
slightly the other way, lowering the 
clutch C to the point where it trips and 
feeds the upper carbon downward. 

1227. What is the starting resistance 
for? 

To prevent the cutout from putting a 
dead short-circuit across the lamp when 
it is closed by the extreme downward 
travel of the link E. Such a short-circuit 
would make it impossible for the lamp 
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to restart its arc automatically when next 
cut into circuit. 

1228. What is the need for the cut- 
out > 

To close the circuit around the lamp 
if the upper carbon should hang up or 
burn so short that it could not be fed 
downward any farther. In either case, 
the arc becomes excessively long and the 
magnet m pulls its end of the armature 
up so far that the cutout is closed and 
cuts the rest of the lamp mechanism 
out of circuit. 

1229. What is the regulating resist- 
ance for> 

To adjust the strength of the lifting 
magnet M and thereby regulate the length 
of arc necessary for the feed magnet m 
to overcome the lifting magnet and feed 
the carbon. The regulating resistance is 
in shunt to the series magnet coil and 
shunts more or less current out of it, 


Fic. 407. MECHANISM OF CONSTANT-CUR- 
RENT SERIES Arc LAMP 


according to the position of the sliding 
contact F. 

1230. Illustrate the actual mechanism 
of the constant-current arc lamp repre- 
sented by the diagram. 

Fig. 407 shows the mechanism of this 
type of lamp. The cutout is shown at K, 
the starting resistance at Rs and the 
regulating resistance at Rr. The other 
parts are lettered the same as in Fig. 
406. 

1231. Are all constant-current lamp 
mechanisms like the one just described? 

Not-in all the details, but they all work 
on the differential principle; that is, a 
series magnet pulls the carbons apart 
and it is opposed by a magnet coil con- 
nected in shunt to the arc. In some 
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lamps the shunt coil opposes the series 
coil magnetically instead of mechanical- 
ly. Magnetic opposition is obtained by 
winding the series and shunt coils on 
the same core; any increase in the cur- 
rent in the shunt coil weakens the mag- 
net as a whole, because the magnetizing 
effects of the two coils are in opposition 
to each other. In most cases, however, 
the magnets are separate and their pull- 
ing efforts are opposed mechanically, 
as in the lamp described. 

1232. Is the series alternating-current 
lamp like the direct-current lamp > 

Yes; in all essential features, except 
that the magnet cores and armatures 
are laminated instead of solid and choke 
coils are used instead of resistance coils, 
as explained in the discussion of con- 
stant-potential lamps. 


LETTERS 


Mr. McGinnitie’s Rattling 
Exciter 


I have had several cases of rattling 
such as Mr. McGinnitie described in 
the Jan. 2 issue, and in each case I 
found it due to the oil rings. The bear- 
ings being worn, the small pin which 
bridges the oil-ring slot to keep the ring 
in place would be found to be either 
broken off or bent up so that the ring 
had a chance to jump up and down on 
the shaft, due to the vibration per- 
mitted by the loose bearing. When the 
guide pin was replaced, keeping the 
ring down on the shaft, the rattle stopped. 

L. M. JOHNSON. 

Glenfield, Penn. 


Mr. McGinnitie’s exciter trouble re- 
minds me of the case of a 25-hp. motor 
I once installed. It was used to drive 
a large fan and as first installed had a 
very poor foundation of timber and 
planks and the vibration was ascribed to 
that condition, but after being placed on 
a concrete foundation it did no better. 
Although it had been paid for, the man- 
ufacturer sent a man to investigate the 
trouble and remedy it if possible, but he 
did not succeed in locating it. 

Finally, someone suggested that the 
shaft was not round. This was hardly 
taken seriously, but as everything else 
that anyone could think of had been 
tried, the shaft was takén out and meas- 
ured with a micrometer; it was found 
to be 0.002 of an inch out of round. 
The maker was apprised of this fact 
and supplied us with a new shaft; after 
this was substituted for the old one, no 
further trouble was experienced. 

This might possibly be the trouble with 
Mr. McGinnitie’s machine; it would be 
worth while to caliper the shaft, at least, 
to see if it is dead round. 

VicToR JUMP. 

Caledonia, Ohio. 
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Gas Power Department 


W’orth-while gas-engine and producer information treated in a way that can be of practical use 


World’s Production of Crude 
Petroleum 


The world’s production of crude 
petroleum for the five years from 1906 
to 1910, inclusive, in barrels of 42 gal., 
by countries, was as follows: 

The production in 1910, as a simple 
arithmetical process will show, was, in 


this type a fuel economy approaching 
that of a high-compression engine with 
adequate air supply and fuel injection 
at beginning of the power stroke cannot 
reasonably be expected, but even taking 
into account the load factor of = 
0.72, the oil consumption should not have 
exceeded 1.1 lb. per brake horsepower- 


or 


Country 1906 1907 1908 1909 1910 

United States. 126,493,936] 166,095,335) 178,527,355| 183,170,874) 209,556,048 
58,897,311 61,850,734 62,186,447 65,970,350 70,336,574 
5,467 ,967 8,455,841 12,612,295 14,932,799 12,673,688 
Dutch East Indies......... 8,180,657 9,982,597 10,283,357 11,041,852 11,030,620 
6,378,184 8,118,207 8,252,157 9,327,278 9,722,958 
4,015,803 4,344,162 5,047,038 6,676,517 6,137,890 
1,000,000 3,481,410 2,488,742 3,332,807 
1,710,768 2,010,639 2,070,145 1,689,563 1,930,661 
536,294 756,226 1,011,180 1,316,118 1,330,105 
578,610 756,631 1,009,278 1,018,837 1,032,522 
‘ 569,753 788,872 527,987 42,755 315,895 
Other countries (estimated) 30,000 30,000 30,000 30,000) 30.900 


rcund numbers,  13,753,835,000 gal., 
aggregating about 100,815,600,000 Ib. 
This quantity would fill a pipe 50 in. 
in diameter extending entirely around 
the surface of the earth at the equator, 
and would maintain in continuous ser- 
vice, 24 hours per day, for a year Diesel- 
type engines delivering 23,017,000 hp. 


The Cost of Oil Power 
By CuaAs. H. HERTER 


Referring to the discussion on the 
above subject in the issue for Jan. 2, the 
following explanation seems to be war- 
ranted in order to prevent the perform- 
ance of the engine in question from be- 
ing taken as representative of oil en- 
gines in general. The writer is familiar 
with the engine referred to, but is not 
interested commercially in any engine or 
power whatsoever. 

The oil engine at New Haven is a 
Hornsby-Akroyd, of the type of English 
origin which has been on the market over 
20 years. The compression is usually 
between 50 and 60 lb. per square inch, 
the maximum pressure after ignition 140 
to 170 lb. and the mean effective pres- 
sure 40 to 45 lb. The exhaust valve is 
not water-cooled and the incoming air 
is heated by passing over it, thereby re- 
ducing the weight taken in. In the case 
of the New Haven engine the average 
brake horsepower is reported to have 
been 90, and so the fuel-oil consump- 
tion on the basis of oil weighing 714 
'b. per gallon figures up 1.59 Ib. per 
brake horsepower-hour. 

With a simple low-pressure engine of 


hour, the consumption at full load being 
guaranteed not to exceed 1 lb., and hav- 
ing been found in some sizes to be less 
than 0.9 Ib. It is possible that too much 
heat was carried off by the jacket water. 
At light load the discharge temperature 
can safely be carried higher than. at 
full load. 

It will be clear from the foregoing 
that the oil engine at New Haven is not 
in the same class with the more modern 
high-compression De La Vergne and 
Diesel oil engines, the fuel consumption 
of which is but one-half of that of the 
type built years ago. 

The overall efficiency of the plant in 
question could perhaps be improved by 
utilizing the waste heat by means of a 
water heater utilizing the heat of the 
exhaust gases and that usually lost in 
jacket water. About 3600 B.t.u. per 
brake horsepower-hour have been re- 
covered at full load from the exhaust 
and 5000 B.t.u. from the jacket water of 
a natural-gas engine. To what extent 
the carbon carried in the exhaust would 
reduce the efficiency of the surface of 
such heater remains to be seen. In the 
Hornsby-Akroyd engine the heat radiated 
by the glowing vaporizer cannot be re- 
covered, of course. 


California’s petroleum production in 
1911 is estimated by David T. Day, of 
the United States Geological Survey, as 
reaching a possible 83,000,000 bbl. as 
compared with 73,010,560 bbl. in 1910. 
The increased. production was chiefly 
from the Sunset and McKittrick region, 
from the pools already developed in 
1910. 


The Oil Power Vessel 
‘*Jutlandia’’ 


The twin-screw  oil-engined vessel 
“Jutlandia,” recently built by a British 
firm to the order of the East Asiatic Co., 
of Copenhagen, was launched on Dec. 
11. Her dimensions are 384 ft. length, 
53 ft. 3 in. breadth, 30 ft. depth. Her 
displacement is 10,000 tons at 23 ft. 6 
in. draft, and the dead-weight capacity 
7000 tons, with a registered gross ton- 
nage of 5000. She will be supplied with 
two sets of Diesel oil engines capable of 
developing 3000 indicated horsepower. 
She will have three masts, and the ex- 
haust gases from the engines will be led 
up inside the mizzen mast and exhausted 
at a height of 48 ft. above the deck, so 
that no separate stack will be needed. 
A noteworthy and economically very im- 
portant feature is that the machinery 
space is only about a third of that which 
would have been necessary for steam en- 
gines and boilers, and that the absence 
altogether of boilers and boiler casings 
leaves a large amount of hold and ’tween- 
deck space for the storage of cargo and 
the accommodation of passengers. The 
siren, on the mainmast, will be operated 
by compressed air. It is expected that 
the “Jutlandia” will be ready for speed 
trials some time next month.—Exchange. 


LETTERS 
Two Gasoline Engine Wrecks 


In the Jan. 9 issue, L. Earle Browne 
and R. E. Wall describe two gasoline-en- 
gine smash-ups. In Mr. Browne’s case 
the first question which occurs to one 
is: Did the explosion take place above 
or below the piston? If it took place 
above the piston, that is to say, in the 
combustion chamber, it may have been 
due to the ignition of a very rich mixture 
while exactly on, or very nearly on, dead 
center. The last time the engine was 
stopped, the driver may have switched 
off but left his throttle wide open, which 
would allow the engine to take several 
inspirations of a rich mixture, the gaso- 
line content of which would condense 
on the cylinder walls and piston head. 
On cranking over for starting up the 
next time—the time of the accident—the 
throttle would be fairly wide open and 
the mixture obtained therefrom, in ad- 
dition to that already in the cylinder, 
may have been sufficiently explosive to 
cause the wreck. It will be observed that 
the engine had been cranked around 
twice, through a complete cycle. 
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If, however, the explosion took place 
in the combustion chamber, one would 
expect the pieces to have been -blown 
more vertically than horizontally, as they 
apparently were. Also, it is hard to see 
why the bottom half of the crank case 
should have been blown into “a hundred 
or more pieces.” I am inclined to think 
that the explosion took place in the 
crank case and that No. 1 and No. 4 pis- 
tons were descending at their maximum 
velocity at the time of the explosion, the 
tendency then being to destroy the crank 
case and to wreck No. 1 and No. 4 cyl- 


- inders. No. 1, being the weakest, went 


in this case. The pieces would also be 
thrown in the manner described in this 
event. 
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rings and an ignition in one of the cylin- 
ders, and it is possible that a tongue of 
flame may have found its way between 


the stuck rings and the dry cylinder wall > 


and fired the mixture in the crank case. 
Alternately, the accidental striking of one 
metal part by another metal part inside 
the crank case may have caused a spark 
which ignited the explosive mixture. 
With regard to Mr. Wall’s smash, he 
says that when the engine got “fairly 
started” he turned the ignition timing to 
the running position. This sounds rather 
as if he shifted the timing lever from 
starting up to full-load position all at 
once. If so, an ignition on center, or 
early, may have caused the engine to 
give way along the line of least resist- 


Mr. Browne’s AUTOMOBILE-ENGINE EXPLOSION 


Then comes the query: How did the 
explosive mixture find its way into the 
crank case? The answer is simple. 
Many automobile owners are troubled by 
gasoline leaking past the pistons and 
mixing with the lubricant in the crank 
case, causing trouble by thinning the 
oil with which it becomes emulsified. 
Now the engine had, in this case, been 
standing for four days. This left ample 
time for the gasoline and the oil to sep- 
arate out, the gasoline floating on the 
top by virtue of its lower specific gravity. 
Its presence being accounted for, next 
comes the question of how the mixture 
got ignited. As the engine had been 
standing for four days, the cylinder walls 
and internal mechanism generally had 
been drained comparatively dry of oil. 
Given one or two stuck or badly worn 


ance as he suggests. Ignition timers 
should always be gradually moved on 
gasoline engines, and the engines should 
be more than “fairly started”—as I read 
it—before the spark is set to occur in 
advance of center. 
JoHN S. LEESE. 
Manchester, Eng. 


On page 54 of the issue of Jan. 9, L. 
Earle Browne asks for opinions as to 
what caused the explosion of a gasoline 
engine. On looking at the photograph 
it will be noticed that the most damage 
was done beneath the explosion cham- 
ber, and Mr. Browne says that the crank 
case was broken into a hundred or more 
pieces and that both Nos. 1 and 2 cylin- 
ders were torn away from the bottom 
casing. 
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My theory is that in some way an ex- 
plosive mixture got into the crank case 
and exploded there; this could be ac- 
counted for by there being a hole or 
flaw through the piston face. This mix- 


‘ture would have a tendency to fire from 


a spark at the spark plug in the com- 
bustion chamber. On the other hand, 
some one may have injected some gaso- 
line into the crank case, thinking to play 
a joke on the operator and not realizing 
the possibility of serious consequences. 

However, I am sure the explosion was 
caused by gas in the crank case as, if 
any of the parts, such as the connecting- 
rod or crankshaft had been bent, there 
would not have been so many broken 
parts. It would be well to thoroughly 
examine the piston and cylinder internal- 
ly to find if there was any flaw showing 
where gas could escape into the crank 
case. If no flaw is found, it might be 
worth while to look over the electric con- 
nections thoroughly to find out how a 
spark got into the crank case. 

G. H. HANDLEY. 
Newburgh, N. Y. 

I showed Mr. Browne’s article to Mr. 
James H. Fennon, an expert on gas en- 
gines and a mechanical engineer of rare 
ability, and asked him to solve the prob- 
lem. The engine was evidently a water- 
cooled machine, and in Montana at this 
time of the year the climate is more than 
cold; Mr. Fennon suggests that the 
water jackets froze with the intense cold 
and cracked the cylinder in a hundred 
places, and when the gasoline explosion 
occurred, it simply blew out these cracked 
pieces and wrecked the machine. 

STEPHEN C. BROWN. 
Natick, Mass. 


Curing Hot Bearings 


Several weeks ago on account of low 
water our station was called on to take 
our street-railway load. We have two 
800-hp. gas engines and were doing some 
repair work on them; therefore we were 
not in good shape to run. However, we 
managed to get both engines going, but 
in about 30 minutes the left-hand main 
bearing on No. 2 engine was smoking 
hot. We had a very big load and could 
not shut down without overloading the 
other engine. After trying every kind of 
“dope” I could think of, without any im- 
provement, I slowed the engine down as 
slow as it would run and tightened the 
quarter boxes a little at a time until they 
were jam up, keeping them well flooded 
with cylinder oil and a little flake graph- 
ite. I let it run that way for a few 
minutes and then began to loosen up @ 
little on the boxes. After it cooled down 
to a running temperature, J gave the en- 
gine the load again and that was the 
end of that box getting hot. 

J. B. LINKER. 

Charlotte, N. C. 
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Cold Storage of Furs and 


Fabrics 
By E. F. TWEEDY 


The placing of furs and such fabrics 
as carpets, tapestries, clothing, woolens, 
etc., in cold storage to protect them 
against insects during certain portions 
of the year, is now generally recognized 
as the most satisfactory method of deal- 
ing with this important problem. ~The 
annual loss arising from the destruction 
of the above classes of merchandise by 
the moth and the beetle cannot be even 
approximately estimated, but the yearly 
toll is unquestionably tremendous, and 
any means of reducing this loss is there- 
fore worthy of serious consideration. 

The first storage warehouse in this 
country to undertake the cold storage of 
furs, carpets and other fabrics was ap- 
parently that of the American Security 
& Trust Co., of Washington, D. C., which 
provided cold-storage facilities for goods 
in 1894, 

For two years thereafter, the manager 
of the cold-storage department of this 
company, Albert M. Read, assisted by 
Dr. L. O. Howard, chief of the bureau 
of entomology of the United States De- 
partment of Agriculture, carried on a 
series of extremely interesting and valu- 
able tests to determine the effects of 
various temperatures upon the larve of 
the moth and beetle. These were probably 
the first tests ever conducted along similar 
lines, and the results secured served 
largely as a basis for the subsequent 
commercial development in the use of 
cold storage for the protection of furs 
and fabrics. 

The cold storage of furs at first was 
opposed by many furriers, who had de- 
rived a considerable income from caring 
for their customers’ furs during the sum- 
mer months, such care usually involving 
a frequent brushing and shaking of the 
furs, separated by intervals during which 
they were packed away with camphor, 
tar paper or some other moth-repelling 
substance. 

But such opposition gradually disap- 
peared and today the leading furriers 
either operate their own cold-storage 
vaults or else rent storage space in cold- 
storage warehouses. The latter are rare- 
ly so located as to be conveniently 
reached by the furriers’ patrons, and 
this is doubtless the reason the majority 
of the furriers and department stores 
maintain their own refrigerated rooms for 
Storing furs. 
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Refri Department 


Principles and operation of ice-making and refrigerating plant and machinery 


In the experiments referred to it was 
found that any temperature below 45 
deg. F. was sufficient to keep the larve 
of the moth and the beetle from doing 
any damage, although the larve were 
capable of sluggish movement at a tem- 
perature as low as 42 deg. F. Below 
40 deg. all movement was suspended 
and the larve became entirely dormant, 
while above 45 deg. activity of the larve 
began and increased with each degree 
up to 55 deg. when a normal, active con- 
dition was reached. 

It was found that the larval condition 
was the one in which the damage oc- 
curred, as the grease and animal juices 
in the fiber of the fur and wool serve 
as food for both the moth and the beetle 
larve while these insects are passing 
through this stage. The larve, it was 
found, could withstand as low as 18 
deg. F. for a long period without harm- 
ful effects and they changed back 
from a dormant to an active condition 
when the temperature again became nor- 
mal. However, if repeatedly exposed to 
considerable changes in temperature, the 
larval vitality was considerably reduced 
—a fact which should cause a winter 
composed of alternating periods of cold 
and mild weather to be followed by a 
summer of decreased insect life. Also 
that the miller and the beetle were soon 
killed when subjected to temperatures 
below 32 deg. F. and that they gradually 
died if exposed to between 32 and 40 
deg. F. 

While these investigations showed that 
cold-storage rooms for preservation of 
furs and fabrics may be kept at 40 deg. F. 
with perfect safety, the temperatures most 
commonly carried in cold-storage rooms 
today range from 20 to 26 deg. F. At 
these lower temperatures the furs retain 
a fresh and glossy appearance, and the 
flexibility of the skins is preserved by 
a lessening of the evaporation of their 
natural oils. 

Two methods of applying mechanical 
refrigeration to the cold storage of furs 
and fabrics are in general use; one is 
the direct system and the other the in- 
direct, each system possessing advan- 
tages as well as disadvantages. In the 
direct system the refrigerating coils— 
either arranged for direct expansion or 
for the circulation of brine—are placed 
within the storage room itself, being 
mounted upon the side walls or ceiling, 
or upon both. The indirect system com- 
prises an air-cooling room or bunker 
space in which are the refrigerating coils, 
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this space being entirely separate from 
the room to be refrigerated but connected 
with it by a system of ducts through 
which the refrigerated air is circulated 


‘by means of a fan. 


The advantages of the direct system 
are that it is somewhat cheaper to install 
and also to operate: the first, because 
of the elimination of the air-cooling 


_ chamber and air-circulating fan, although 


this is partially offset by the somewhat 
greater cost of the piping for the cool- 
ing coils; the second, because it is unnec- 
essary to operate an air-circulating fan, 
which requires an appreciable amount of 
energy. With either system, using brine 
as the cooling medium adds materially 
to the first cost of the installation, and 
likewise increases the cost of operation 
due to the necessity of constantly cir- 
culating the brine. 

The use of brine arises from the fear 
of a leak in the ammonia piping, with 
a consequent damage to the goods in 
storage. Where the ammonia piping is 
carefully installed and tested before be- 
ing placed in operation, danger from 
the leakage of ammonia gas is probably 
not great, as the successful operation of 
the large number of plants employing 
ammonia as the refrigerating agent bears 
witness. 


However, in view of the heavy financial 
responsibility usually involved where 
furs in any quantity are held in storage, 
this question is of considerable import- 
ance, and where ammonia is employed as 
the refrigerating agent, the indirect sys- 
tem, with brine as the secondary cool- 
ing medium, offers the greatest ‘amount 
of security against damage from the re- 
frigerating medium itself. The indirect 
system is further advantageous in free- 
ing the storage space of the moisture 
which collects as frost on the piping and 
which melts and drips from the pipes 
if the temperature rises above the freez- 
ing point. The air in the storage space 
is therefore drier where the indirect 
system is used; this is also an advantage, 
provided the percentage of moisture is 
not reduced too far, a condition which 
can easily be prevented. 

One of the arguments advanced 
against the indirect system is that it in- 
volves an increased fire risk, as the 
movement of the air in the storage space 
might tend to fan a fire if one should 
occur. This belief was considerably 
strengthened by a fire, involving a heavy 
financial loss, which occurred in the fur 
cold-storage room of a large department 
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store in Brooklyn a few years ago. The 
origin of this fire was unknown, but it 
has* been generally contended that the 
system of air circulation that was in use 
was responsible for the fire. 

As a result, the New York Fire Insur- 
ance Exchange made certain recommen- 
nie as to the manner in which the 
indirect system-of refrigeration for fur- 
storage rooms should be installed. These 
recommendations call for the air duct 
or ducts to be equipped with automatic 
dampers, arranged to be controlled by 
fusible links properly installed; the 
blower or fan to be equipped with an 
automatic controller arranged to be op- 
erated either by electric thermostats hav- 
ing a low fusing point, or by thermom- 
eters having proper attachments installed 
within the cold-storage room, and that 


TABLE 1. CHARACTER OF INSULATION 


B.t.u. per sq.ft. 
per 24 hr. per 
deg. dif. be- 
tween outside 
and inside temp. 


Double §-in. boards and paper, 
l-in. air space, 5-in. sheet 
cork, paper and {-in. board. 0.90 
Double §-in. boards and paper, 
l-in. air space, 4-in. sheet 
cork, paper and §-in. board. . 1.20 
Two. j-in. boards and paper 
8-in. mill shavings, two -in. 


boards and paper.......... 1.35 
Same slightly moist.......... 1.80 


Double {-in. boards and ee. 

4-in. granulated cork, double 

boards and paper..... 1.70 
One {-in. board and paper, 3-in. 

sheet cork, paper, one {-in. 

board and paper........... 2.10 
One {-in. board, 6-in. patent 

silicated. strawboard (air 

cell), finished with thin layer 

of patent cement........... 
Four double {-in. boards with 

paper between (eight boards 

in all) and three 8-in. air 

One §-in. board, paper, 2-in. 

sheet cork, two §-in. boards 

3.00 
Two §-in. board and paper, 1- 

in. sheet cork, two {-in. 

boards and paper.......... 3.30 
Two j-in. double boards and 

two papers, l-in. hair felt 

3.32 
One }-in. board and paper, 24- 

in. mineral wool, paper and 

3.62 
Two j-in. boards and paper, 1- 

in. air space, two 4-in. boards 


and paper..... 3.71 
One j-in. board, 2-in. pitch, one 

g-in. board... ...........-- 4.25 
One §-in. board, 1-in. pitch, one 


_these devices be adjusted to operate the 


controller on the blower so that when 
the temperature rises to 100 deg. F. the 


. blower will shut down. Where these 


recommendations are observed, this sys- 
tem apparently offers no material in- 
crease in fire risk over the direct system. 

The refrigerating requirements for 
given outside temperature conditions, and 


for a given maintained temperature with- © 


in the cold-storage space, are, of course, 
directly dependent upon the insulation 
provided for the floor, walls and ceiling 
of the room to be refrigerated. As the 
insulation in different installations varies 
greatly in its effectiveness in limiting the 


- passage of heat from the outside to the 
- inside of the refrigerated space, it is im- 
_ possible to even approximately estimate 
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the refrigerating requirements for a given 
volume of cold-storage space without a 
knowledge of the character of the in- 
sulation to be employed. 

This is particularly evident when one 
considers that with some of the dif- 
ferent combinations of insulating ma- 
terials in ordinary commercial use varia- 
tions may be obtained in heat transmis- 
sion from less than | to nearly 5 B.t.u. 
per 24 hr. per square foot of cxposed 
surface for each degree of difference be- 
tween the inside and outside tempera- 
tures. Table 1 shows the approximate 
number of B.t.u. transmitted per square 
foot per 24 hr. for each degree of tem- 
perature difference for several different 
types of insulation commonly met with in 
practice. 

The number of cubic feet of refrig- 
erated space per ton of refrigeration 
naturally varies with the size of the 
space refrigerated, other conditions re- 
maining the same, inasmuch as the ex- 
posed surface through which the gain of 
heat occurs does not increase in propor- 
tion to the increase in the volume of the 
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were in actual operation only _ during 


some seven or eight months. ; 

It is somewhat surprising to observe 
how low the load factor is in these 
plants, even during midsummer. Based 
‘on the rating of the motor which drives 
the compressor, plant 1 operated at rated 
load for only 10 per cent. of the time 
during July, the month of greatest con- 
sumption; while for the entire period 
(May to October, inclusive) it operated 
at its rated capacity only 6% per cent. 
of the time. 

Upon the same basis, plant 2 showed 
a 30 per cent. load factor for September, 
and a 27 per cent. load factor for the 
seven months ending with December. 
Plant 3 had a load factor of 16 per cent. 
during June, and a load factor of 12 per 
cent. for the period beginning with March 
and ending with October; while plant 4 
had a maximum load factor of 21 per 
cent. during July, and 16 per cent. for 
the seven months ending with December. 
The load factor thus based upon the 
rated capacity is, of course, dependent 
upon the relation of the size of the 


TABLE 2. CAPACITY OF PLANT AND VOLUME OF REFRIGERATED SPACE 


Sq.Ft. Sur- 
Cu.Ft/ Stor- | face (Floor, 
Cogacty. Motor Driv. Contents age — Ceil., Side 
ons a Plant, Storage per Ton Walls) per 
Refrigeration p. Space, Cu.Ft. Refrig. Ton Refrig. System 
50 155,000 3,100 Indirect—brine coils 

20 35 60,000 3,000 748 Indirect—ammonia coils 

15 25 40,500 2,700 651 Indirect—ammonia coils 

10 15 32,700 805 Direct—ammonia coils 

4 74 5,720 1,430 569 Direct—ammonia coils 


refrigerated space. It is also somewhat. 
affected by the system of refrigeration 
employed; that is, whether the direct or 
the indirect system and whether brine 
is used as a secondary cooling medium. 
As in all other refrigeration problems 
this question of insulation is of para- 
mount importance, and the saving in the 
cost of power required will almost in- 
variably pay a large return upon the 
money invested in a high grade of in- 


sulation. 


Table 2 shows the capacity of the re- 
frigerating plant installed, the cubical 
contents of the space refrigerated, the 
volume of refrigerated space and the 
total exposed surface per ton of re- 
frigerating plant capacity, together with 
the system of refrigeration employed, for 
a number of electrically driven refrig- 
erating plants used in connection with 
the cold storage of furs and fabrics. 

Table 3 gives some figures on power 
required for motor-driven refrigerating 
plants used exclusively for the cold stor- 
age of furs. In cases 2 and 4, the com- 
pressor motors were not separately 
metered prior to June, so that the kilo- 
watt-hour consumptions for the preced- 
ing months were not available. In cases 
1 and 3, the consumption figures cover 
an entire year, although these plants 


plant to the actual refrigerating require- 
ments. 

While it is quite usual to provide re- 
frigerating capacity sufficient to permit 
the plant being closed down during 12 
or 14 hr. out of the 24, even at a time 
when the refrigerating requirements are 
at a maximum, it would appear that all 
of these plants, with the possible ex- 
ception of No. 3, have capacities con- 
siderably in excess of those actually 
needed to meet present requirements. 

It is somewhat difficult to accurately 
predict what the consumption of elec- 
trical energy will be for a proposed fur- 
storage plant unless there is detailed 
information as to the character of the 
insulation to be employed and unless the 
type of refrigerating plant that is to be 
installed is known. The method of op- 
eration will also affect ‘the consumption 
materially, as, for instance, whether 
manual or thermostatic control of the 
compressor is employed. From an ex- 
amination of the data given in Table 3, 
it would: appear that the kilowatt-hours 
per square foot of exposed surface (in- 
cluding floor, ceiling and side walls) 
varies, for these particular plants, from 
a little under 1 to about 3, this varia- 
tion being due not only to the character 
of the insulation employed but to the 
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type of plant and to the method of its 
operation. 

The operation of plant 3, in Table 3, 
is briefly described as being typical of 
the modern fur-storage plant. It is op- 
erated about eight months of the year, 
usually from Mar. 1 to Nov. 1, but some- 
times for a longer period, according to 
the weather conditions. The storage 
vaults contain about 60,000 cu.ft., and 
about 15,000 fur garments are stored 
during the summer mort'ts. The am- 
monia expansion pipes are located in a 
cooling room containing approximately 
2700 cu.ft. A system of ducts connects 
this room with the cold-storage vaults, 
and the air is kept in circulation by 
means of a blower operated by a 4%- 
hp. motor. 

Brine is allowed to trickle over the 
ammonia pipes to keep them free of 
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ranging from 26 deg. in the early morn- 
ing to about 14 deg. just before the 
plant is closed down in the afternoon. 
From 6 p.m., when operation is ordinarily 
discontinued, until 8 the next morning, 
when it is usually started again, the rise 
in temperature is about 12 deg. On 
Monday mornings, the plant having been 
shut down over Sunday, the temperature 
is generally about 30 deg. F. 

The storage vaults and the cooling 
room are well insulated. The floor in- 
sulation consists of 1 in. of paving ce- 
ment, two 2-in. layers of cork, a layer 
of felt, 6 in. of ordinary cement and 
finally 3 ft. of slag cement. The ceiling 
comprises ™% in. of plaster, four 2-in. 
layers of cork, a 4-in. air space, and 
above this a layer of firebrick. The 
walls are composed of firebrick with 
cork insulation embedded in tar. From 


TABLE 3. POWER REQUIRED BY COMPRESSORS OF VARIOUS CAPACITIES 
1 2 3 4 
4-ton Comp.,/10-ton Comp.,20-ton Comp.,)15-ton Comp., belt-dr ven, 25- 
belt-driven,| chan-driven, belt-driven,|) hp. motor; indirect system; 
74-hp. motor;} 15-hp. motor;) 35-hp. motor;} ammonia coils; thermo. con- 
d.rectsystem;} d.rectsystem; indirect sys-| trol; 5 hp. motor drives fan 
ammoniacoils|} ammoniacoils tem; ammo-| for circ. air. 
| nacols 
| Consump., Kw.-hours 
Consump., Consump., Consump., 
Kw.-hours Kw.-hours Kw.-hours | 
Month (Comp. only) (Comp. only) | (Comp. only) | Compressor Fan 
374 2,688 3,384 3,195 649 
507 2,876 | 3,224 3,550 535 
| ee 396 2,708 | 3,264 3,390 513 
ee ee 387 2,945 | 2,656 3,165 424 
68 2,693 936 2,594 363 
1 2,550 1,490 204 
2,087 585 81 
(oe 1,931 18,547 (7 mos.) 21,736 17,970 (7 mos.) 2,769 
Kw.-hours yer yr. 
er sq.ft. sur- 
ace (comp. 
i 0.85 2.3 (7 mos.)| 1.45 1.84 (7 mos.) 


frost, and its circulation is effected by 
means of a 1-hp. motor-driven centri- 
fugal pump. This brine is not employed 
as a secondary cooling medium, as in 
the brine system proper, but simply for 
the purpose stated. In thus keeping the 
external surfaces of the cooling coils 
free from frost, the transfer of heat 
from the air of the cooling chamber to 
the expanding ammonia gas within the 
coils is facilitated and the operating 
efficiency is thereby increased. 

During the winter months the plant is 
not operated as there are few furs in 
storage and the outside air is sufficiently 
low to maintain them in a satisfactory 
condition. During this period the blower 
circulates the outside air through the 
vaults, which are thus maintained at 
about 10 deg. above that of the outside 
air, 

After the plant is started in the spring 
and until it is shut down in the fall, the 
‘emperature in the storage vaults is 
never allowed to rise above 32 deg. F. 
During. this period the average tem- 
perature is approximately 20 deg. F.. 


the actual kilowatt-hours consumed dur- 
ing the summer months, taken in con- 
nection with the recorded mean tempera- 
tures of the outside air during the same 
period, it would appear that the average 
loss through the floor, ceiling and walls 
of this vault is approximately 1.25 B.t.u. 
per square foot per 24 hr. per degree 
difference in temperature, which shows 
that a high quality of insulation has 
been provided. 


In New Zealand, boiler explosions are 
almost unheard of. Reference to the 
last annual report of the Inspection of 
Machinery Department discloses the re- 
markable record made in that country. 
“During the 21 years I have been in 
the department,” says the chief inspector, 
“only two explosions have occurred. This 
is a very fine record for in that time 
over 10,000 boiler inspections have been 
made and boiler pressures have increased 
50 per cent.” This high efficiency is 
in marked contrast to the numerous °x- 
plosions that yearly occur in the States. 
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LETTER 
Removing Rubber Packing 


Now is the time when refrigerating 
engineers should start their annual re- 
pairs and for this work the accompany- 
ing letter may be of some use. I have 
just removed the coils from a condenser 
and absorber of the shell type and found 
it slow work dtawing the lead and rubber 
rings with regular packing tools from 
around the tails of the coils. The repair- 
men from the shops may have some 
tools for quick work, but I have never 
heard of them. 

After several experiments with hooks 
and chisels, I started on a different plan 
which was very successful. Take a piece 
of pipe one size larger than the tail 
of the coil and, when not large enough 
to slip over the tail easily, split it on 
one side far enough to allow it to reach 
the bottom of the recess. 


Power. 


Too. FOR REMOVING PACKING 


At one end of the pipe drill a 34-in. 
hole clean through and with a hacksaw 
cut out the pipe, as shown in the draw- 
ing, leaving the end of the pipe with two 
projections very similar to the old “hook- 
tooth” saw. With the side of a tee 
on the other end and a short stick or 
pipe through the run of the tee as a 
handle, the tool is used as an auger. 

In working the lower ends of the coils 
take off the tee and use a pipe wrench to 
turn the tool. Care should be used when 
cutting the lead at the top and the bot- 
tom of the recess that the tool does not 
“hog” in and bite off more than can be 
pulled out. When cutting the rubber 
the work is easier if the tool is lifted out 
occasionally to allow the chips to fall 
out of the holes. To remove the pack- 
ing from sixteen 1'%-in. and four 1-in 
coils I estimated the time as three 
days. I made two tools, one of 1%-in. 
pipe for the 1-in. coils and one of 1%-in. 
pipe, which I had to split for the 1%- 
in. coils, and was through with the job 
on the second day. 

W. C. REEb. 

Pittsfield, Mass. 
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LETTERS 


Temperature of Ammonia 
Compressor Discharge 


Referring to D. E. Aden’s comments 
in the Dec. 12 issue, page 898, on 
T. L. D.’s questions on the above sub- 
ject, I submit the following: 

The temperature of the gas in the dis- 
charge pipe of an ammonia compressor 
is not directly related to the condenser 
pressure, but is more related to the back 
pressure and to the temperature of the 
suction gas at the compressor, as on 
these two (suction temperature and 
pressure) depend the quality (degree of 
wetness) and the quantity of gas to be 
compressed. 

E. N. Friedmann, retiring president of 
the American Society of Refrigerating 
Engineers, submitted the following ten- 
tative figures, in a paper read before 
the St. Louis meeting of that society, in 
October, 1911: 


Back Temperature Discharge 


pressure of single-act- gas, double- 
gage, ing comp., acting comp., 
lb. per sq.in. deg. F. deg. F. 
5.0 260 300 
15.0 240 287 
25.0 213 253 


The temperature of the suction gas is 
not given in the table, but Mr. Friedmann 


. mentioned in the same paper that the 


suction-gas temperature should be close 
to the saturation temperature at the given 
pressure. 

As to the dissociation of ammonia gas, 
authorities claim that it does not begin 
to dissociate until a temperature of 900 
deg. F. is reached. This is far higher 
than any temperature existing in refrig- 
erating machinery. 

ALBERT J. GILL. 

Washington, D. C. 


Ammonia Packing Gives 
Trouble 


In the plant where I am employed 


there is a 10 and 4 by 10-in. ammonia 
pump used in connection with an absorp- 
tion refrigeration system. We have a 
good deal of trouble in keeping the am- 
monia end of the piston rod packed. The 
packing lasts but a short time, being 
eaten out, so to speak, making it neces- 
sary to pack the pump very frequently. 
Ordinary ammonia packing is used. It 
comes in both solid and diagonally split 
rings, and in packing the pump the rings 
are alternated. We tried taking the spool 
out and filling the entire box with pack- 
ing; also, inserting rings of lead be- 
tween the rings of packing, but with no 
success in either case. 

If any of the readers of Power have 
had like difficulties, I would like to know 
how they were remedied. 

H. G. GIBson. 

Washington, D. C. 
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Nugent Oil Filter 


The new oil filter recently gotten out 
by William W. Nugent & Co., 220 West 
Huron St., Chicago, Ill., is illustrated 
herewith. 

Referring to Fig. 1, oil is poured into 
a tray D, or if the filter is connected to 


Fic. 1. NUGENT O1L FILTER 


an oiling system, the water and oil is 
piped to A. In the bottom of this tray 
is an opening about which an inverted 
cone of reticulated material is placed. 
The heavy or coarse particles of grit are 
here removed and separated. The oil 


Fic. 2. REMOVING A FILTERING BAG 


passes through the drips F into three 
funnel-shaped filtering bags /. 

There are four sets of these bags and 
they are attached to three independent 
rings or holders to each set. Each ring 
with its respective bag may be removed 
for cleaning independent of each other. 
Each set of bags or rings is provided 
with a hook J, Fig. 2, that engages a hub 
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H which, with the four sets of bags, ro- 
tates at will on the center support. Conse- 
quently when the two sets of bags in 
front become foul and will not filter, they 
may be thrown around to the back of 
the filtering chamber and there left to 
drain until they can be cleaned. The door 
is then closed. 

The operation of the oil filtration may 
be seen and the filtering bags cleaned 
or examined at any time without inter- 
fering with the workings of the filter. 
An electric-light globe M is also pro- 
vided for the proper illumination of the 
filtering chamber. Steam coil O, Fig. 1, 
encircles the filtering chamber, but. the 
oil never comes in contact with this coil. 
After the oil is filtered through the bags, 
it passes on into the water-separating 
chamber, where the water is automatical- 
ly separated from the oil by precipita- 
tion and flows to the sewer through a 
suitable connection. 

The upper water glass shows when 
there is water in the oil, before it over- 
flows to the sewer. The gage-glass U 
indicates the amount of clean oil in the 
filter; the faucet V is for drawing off 
the clean oil, and the opening Q is a 
pipe attachment for an oiling system. 
The valve K lets the water out of the 
water chamber and is for cleaning. About 
2 in. of water should always be in the 
water glass to seal the automatic water- 
separating device and keep it in work- 
ing order. 

By removing the tray in the top of 
the filter and the bags attached to this 
tray, the filter can be seen down to the 
bottom and examined and cleaned. 


Roybe] Packing 


A new metallic packing has recently 
been placed on the market by the Roybel 
Packing Co., 30 Church St., New York 
City. Anti-friction metal is used as a 
base for its composition to which is added 
a liberal quantity of graphite, also a 
small percentage of asbestos fiber, in 
order to thoroughly mix the metal and 
the graphite. It is said that the metal 
has the desired density, heat resisting, 
wearing and noncorrosive quality neces- 
sary for a successful packing, and that 
the liberal use of graphite in its com- 
position improves its wearing qualities 
and supplies the necessary lubrication to 
the piston rod. 

This packing is made for use with 
steam, air, gas, ammonia and water and 
for packing-valve stems, of various kinds. 


Under the auspices of the Coal Smoke 
Abatement Society of England, an inter- 
national. smoke-abatement exhibition will 
be held in London, Mar. 23 to Apr. 4. 
Preliminary prospectuses of the exhibi- 
tion will be loaned by the United States 
Bureau of Manufactures to those in- 
terested. 
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An Evenly Balanced Power 
Plant 


To operate it economically and suc- 
cessfully, an industrial plant, such as a 
steel works, lumber or textile mili, must 
of necessity be evenly balanced as to its 
machinery and the capacities of its dif- 
ferent departments. For instance, in a 
plant where the raw material is worked 
up through the various phases of its 
manufacture into the finished product, it 
would show poor judgment to have one 
of the intervening departments capable 
of handling twice the amount of material 
that the preceding one could furnish or 
the following one take care of. 

In a similar way and for the same rea- 
sons, a power plant must be evenly bal- 
anced. While there may not be many 
phases or departments in the manufac- 
ture of pcwer, there are always two 
points that must receive consideration, 
the fuel intake, or boilers, and the 
power output, or steam engines, gen- 
erators, etc. Where a new power plant 
is to be installed it is an easy matter 
to so design and select proper equip- 
ment that everything will harmonize as 
to capacity, steam pressures, voltage, 
etc., so that a perfect balance will re- 
sult, but making alterations or additions 
to an old station is quite a different 
matter. 

The rapid progress made in power en- 
gineering during the last few years has 
made it very difficult to keep an old 
plant uptodate in every respect. Not 
many years ago 100 pounds steam pres- 


sure was considered very good for an, 


average boiler house, while today 150 to 
185 pounds is quite common. A power 
plant built several years ago, therefore, 
usually has engines suitable for only 
comparatively low pressures, and should 
new boilers be necessary to replace the 
old ones they should be selected with 
this fact in view. Of course, boilers 
built for high pressures could be in- 
stalled and operated at such pressures 
as the engines would determine, but un- 
less conditions indicate that a higher 
steam pressure can be used in the near 


future, it is doubtful if it would pay 
to tie up a lot of money in the more ex- 
pensive high-pressure boilers. On the 
other hand, suppose one of the engines 
gives out and must be replaced, then the 
low steam pressure available will deter 
the purchase of a high-pressure, high- 
power economical machine. This natural- 
ly prevents the owners from obtaining 
the economical results that modern prac- 
tice should give, and is particularly true 
of steam turbines, where high pressures 
are always desirable. 
In considering the purchase of a low- 
pressure steam turbine to utilize the ex- 
haust steam from a reciprocating engine, 
it is always advisable to thoroughly ex- 
amine the engine to make sure that its 
probable life will justify the addition of 
the turbine. This point is sometimes 
overlooked in the great desire to increase 
the power supply at very little additional 
operating cost, with the result that after 
two or three years the engine is ready 
for the scrap pile and the question arises 
as to what is the best thing to do. In- 
vestigations then usually result in find- 
ing that the purchase of the turbine was 
made without careful consideration of 
the situation and that the only thing to 
do now is to-get a new engine to work 
in combination with the turbine, whereas 
it might have been possible to get a 
machine more suitable for the conditions 
in the first place and, perhaps, at con- 
siderably less outlay of money. 


In such instances it is always well to 
look ahead a year or two and do a little 
figuring to see if the economies effected, 
as well as the better operating conditions 
that would result, will not justify a 
broader consideration of the question at 
hand. It has even been found that it is 
real economy to relegate to the scrap pile 
some particular machine or equipment 
that might still be in good condition but 
has been superseded by something that 
realizes a greater decrease in the cosf- 
of production and, consequently, @ 
greater saving in the investment. It is. 
also a fact that any particular part of a 
power plant that tends to retard the op-. 
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eration of the rest of it at its highest effi- 
ciency, is an expense that should be 
avoided by bringing this part of the 
equipment up to the same standard as 
the rest. 


Get-Rich-Quick Schemes 


Anything which would materially 
diminish the cost of production of power 
would be of incalculable value in this 
industrial age. This is so obvious even 
to the layman that it opens an inviting 
field for the exploitation of discoveries 
and inventions which are to revolutionize 
present methods and make barrels of 
money for all concerned. 

Every little while we receive from an 
interested or derisive reader a prospectus, 
catalog or newspaper advertisement of 
some wonderful invention or discovery, 
stock in which is obtainable at extremely 
moderate prices and profits upon which 
are imminent and enormous. 

If these things were worth one-half 
what their promoters make them out to 
be, they would not be peddled out in 
this fashion. There is plenty of money 
waiting for profitable investment and any 
man with an invention or discovery of 
rea! value in the power field can capital- 
ize it to any reasonable amount when it 
it indorsed by competent engineers. 

A frequent subject of this kind of ex- 
ploitation is the rotary engine. It is 
not difficult to persuade the man un- 
versed in mechanics that there are enor- 
mous losses involved in the roundabout 
way in which the reciprocating engine 
gets its power to the shaft; that the 
dead center is a source of frightful 
waste, and that the “gain of leverage” 
in the rotary type is an important ad- 
vantage. 

The knowing ones appreciate that the 
dead center and the reversal of motion 
involve no loss aside from their slight 
effect on bearing friction, and that no 
power was ever made or gained by lever- 
age. If the rotary engine ever beats the 
reciprocating engine in steam economy it 
will be because of less friction, less 
clearance and less interchange of heat 
between the steam and the containing 
surfaces. 

The rotary engine promises no large 
improvement in steam efficiency. What- 
ever advantages this type may possess 
are to be found in high rotative speed, 
lightness, freedom from vibration, adap- 
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tation to certain purposes and perhaps 
low cost of manufacture. It is impos- 
sible to condemn it as one would a 
perpetual motion, for one may be evolved 
which may find a profitable if limited 
field of application; but they will never 
realize the rosy dreams of their inventors, 
who usually gain the opprobrium which 
goes with a lot of disappointed stock- 
holders rather than the proud place by 
the side of Watt and Corliss in the in- 
ventors’ hall of fame to which they are 
already elevated by the prospectuses, 
most of which read like mechanical joke 
books to the initiated. 

When you are tempted to invest in 
anything of this kind, get the advice of 
a competent mechanical engineer. It 
may cost you a few dollars, but may 
save you many. 

Another favorite get-rich-quick scheme 
is the magical compound which, sprinkled 
over the coal pile, will make it burn 
without smoke and evaporate more water 
than it is supposed to be responsible for. 
From a Salem (Mass.) paper we learn 
that the American Carbonine Co. is now 
visiting North Shore manufacturers for 
the purpose of demonstrating the merits 
of “Carbonine.” They mix a pound of 
chemicals in a bucket of water, spray 
the solution on the coal pile, shovel the 
coal into the furnace and make the 
victim think they save him 25 to 30 per 
cent. 

It is needless to say that if there is 
any chemical which will do this it costs 
more than the coal that it would save 
and that the game is older than “Kem- 
Kom” and the host of other names that 
the various compounds so advanced have 
borne. We advise the tanners of the 
North Shore not to get in too deeply 
before seeking competent advice. 


England’s Alarming Dis- 
covery 


With loud acclaim, a London press 
dispatch of Feb. 5 announces the dis- 
covery by the British Admiralty of the 
fact that a recent German engine de- 


‘velopment threatens Britannia’s naval 


prestige. 

This “perfected type of internal-com- 
bustion engine, which will make the 
dreadnaught obsolete and give Germany 
control of the seas,” turns out to be the 
Diesel engine. 
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In a letter to the New York Times of 
Feb. 7, Mr. George Westinghouse says 
that there is no reason to fear an oil- 
engine navy. In its present stage of de- 
velopment, he. contends, the ‘internal- 
combustion engine cannot operate with 
the same freedom from accidents and 
interruptions as does the modern steam 
engine, turbine or reciprocating. 
danger awaits the navy of that country 
which is depending upon the develop- 
ment of this type of engine rather than 
availing itself of the present class of 
machinery. 


That the value of artificial ventilation 
is practically ignored by the lay public, 
and its many hygienic and commercial 
advantages are regarded with hostility 
by most supervisors of public institutions 
and large office buildings, are very good 
reasons why ventilating engineers should 
redouble their efforts to make plain their 
necessity in engineering. 

Operators and owners of isolated 


plants are frequently criticized for not 
knowing the value of their plants anc 
not having the necessary data upon which 
to base the fixed charges. If we are to 
judge by the testimony of some of the 
New York Edison Co.’s officials in the 
rate hearing now going on before the 
Public Service Commission, it would ap- 
pear that the small plants are not the 
only offenders in this respect. 


The British Admiralty appears to have 
quite successfully solved the problem of 
corrosion in condenser tubes. Notwith- 
standing the large number of British 
warships in service, the number of cases 
of pitting or localized corrosion is very 
small, and frequently tubes last from 
ten to twelve years. 


In the Atlantic fleet, 620 men learned 
to swim in one week—they were com- 
pelled to do this. If you compel your- 
self to do something to increase your 
efficiency, it may mean better wages, a 
more responsible position. 


Two cats were killed at the last boiler 
explosion in New York City. Men would 
have shared the same fate had they been 
in the same place. 


Sand for a hot box and “sand” (and 
grit) in an engineer—well, you can draw 
a ready inference. 
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Pump Diagrams 


The accompanying diagrams were 
taken from one sidé of a 16, 28 and 
6% by 24-in. compound, duplex pump 
running noncondensing and exhausting 
direct to the atmosphere. The pump runs 
at a speed of from 32 to 34 strokes per 
minute, and pumps against a head of 
300 to 400 lb. The boiler pressure ranges 
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Readers with Something Say 


A letter good enough to print will be paid for. 


Ideas, not mere words, wanted 
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extended down behind the wedges with 
a right-angle bend and fitted into holes 
in the wedges which were tapered 14 in. 
per inch. This extreme taper caused the 
wedge to slide down, springing the wedge 
bolts, sometimes breaking them and caus- 
ing the shells, wedges and cap to move 
and wear the frame jaws. 

This trouble was overcome by fitting a 
bar between the wedge top and the cap 
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Pume DIAGRAMS 


between 105 and 110 Ib. per square inch. 
The pump makes an actual stroke of but 
in. 

I run two 100-hp. return-tubular boil- 
ers when running the pump at 32 to 34 
strokes per minute, and burn from 32 
to 40 bbl. (of 42 gal. each) of oil of 
15.6 deg. Baumé, each 24 hours, as fuel. 
The feed water enters the feed pump at 
138 deg. F. 

I would like to hear what some other 
engineer thinks of the plant’s efficiency 
and the accompanying diagrams. 

FRANK WILLIS. 

Reward, Calif. 


Dashpot Repair 


The accompanying sketch shows how 
a set of dashpots which had acted badly 
since the engine was first erected, were 
improved. It was found that when origi- 
nally bored they had not been cleaned 
up all around, which prevented the 
plunger from fitting close enough to con- 
fine sufficient air to cushion it. 

To overcome this trouble the engineer 
had to partially break the vacuum in the 
vacuum chamber, which caused a bounc- 
ing action to the plunger. The pot was 
trued up and two grooves for leather 
rings were turned as shown in the 
lower sketch. An ell-shaped ring was 
turned and secured with cap screws to 
the plunger. Leather strips were fitted in 
the grooves and a disk of leather 
was placed in the bottom of the pot to 
Prevent the plunger making a disagree- 
able noise when the two metallic parts 
came in contact. 

This change resulted in nice working 
dashpots. 

The quarter boxes on this same en- 
gine gave trouble. The adjusting bolts 


and tightening the cap-bolt nuts down 
as hard as prudence allowed without 
breaking the cap. This makes some 
trouble when it is necessary to take up 
the bearing, but this is not done oftener 
than once in 12 or 18 months. 
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How THE DASHPOT WAS REPAIRED 


Two young engineers have been broken 
in on this engine and each melted out a 
main bearing. In one case the shop was 
very busy and a shutdown was not to 
be thought of, as it was only three weeks 
away from the annual shutdown for 
stock taking. I concluded to cut oilways 
in the shaft. This enabled the engine 


to run until it was convenient to raise 
the shaft and rebabbitt the box. 

Shaft grooves should be cut in the 
shape of a number of crescents joined 
together spirally around the shaft, but 
never parallel with the shaft or a flat 
surface will wear on the shaft. Care 
must be taken to dress the metal near the 
oil groove to a true circle, either with a 
fine file or an oilstone. If the shaft is 
not smoothed properly, the ridges will 
scrape the bearing metal and ruin the 
box. 

I believe that oil is distributed better 
when the grooves are in the shaft than 
when they are in the babbitt. 

J. O. BENEFIEL. 

Anderson, Ind. 


Fool Proof Barring Lever 


With the small high-speed engine it is 
a very common practice to supply a 
barring lever, as shown in Fig. 1. The 
guard A is fixed on in various ways. 
While this lever may answer the pur- 
pose, it is far from being fool-proof, 
and one engineman I know spent some 


weeks nursing several smashed toes be- 
fore he realized that the lever should not 
be used as shown at B. 

A much more reliable lever, which I 
came across recently, is shown in Fig. 2. 
As will be seen, it is simply a double- 
pointed bar, easily forged to shape and 
quite fool-proof. Either point may be 
inserted in the barring hole of the fly- 
wheel; there is no wrong way. If an at- 
tempt is made to apply it sideways, as 
at B, Fig. 1, on applying any pressure 
it swings to the correct position or the 
reverse and comes out. 

* J. PARNELL. 

Belfast, Ireland. 


BS 
Ae 
7 
Ale 
ab! 
<4 
Y 
ype 
= 
| ‘ 
( Y Nii GY 
Yj, 
= YY 
YG 
a 
— 4 
>= 
POWER 
| 
a 
. } 
$ 
4 


‘ 


268 


Drain for Exposed Steam 
Whistle 


In many factories the whistle valve D 
is in the boiler room while the whistle C 
is outside the building, of course, and 
several stories higher. 

In such cases there is a small valve 
attached to the steam pipe, operated by 
hand, which is opened after the whistle 
is sounded and closed while sounding. 
Sometimes the operator forgets to open 
the drain valve, and if the whistle valve 
D should leak ever so little, the steam 
pipe will gradually fill with water. When 
the lever is pulled there is a great 
splatter of water blown from the whistle 


ARRANGEMENT OF CHECK VALVE FOR 
DRAINING WHISTLE PIPE 


for some seconds before it will begin 
to sound. If the weather is cold the 
water in the pipe is liable to freeze and 
burst the pipe. 

In the accompanying figure it will be 
seen that a small check valve is at- 
tached upsidedown with the outlet side 
toward the steam pipe. When the lever 
is pulled the steam pressure rushing 
into the pipe will close the check and 
keep it closed until the lever valve closes. 
The pipe is then empty of water and 
the pressure suddenly drops, allowing the 
check to open. A small drip pipe can be 
attached to A and run to some convenient 
point if desired. 

HAROLD BEECHER. 
Toronto, Ont. 
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Design of Water Intake 


The writer was engaged to operate a 
certain plant before it was completed, 
and consequently he watched its con- 
struction closely with a view to making 
any change that would improve operating 
conditions. 

One such change had to do with the 
water intake. This was intended to be 
built as shown in Fig. 1, taken from the 
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Fic. 1. ORIGINAL DESIGN OF INTAKE 


consulting engineer’s sketch. This ar- 
rangement would be all right at tide- 
water or for a large lake, but it is not 
a suitable design to be used.in a small 
stream running through many miles of 
woodland. The engineer, on pointing out 


Fic. 2. IMPROVED DESIGN OF INTAKE 


the conditions that might be expected 
and asking to be allowed to change the 
construction, was told by the superin- 
tendent: “Go ahead and build it to suit 
yourself.” Fig. 2 shows how he built 
it. The piers, extended out as shown, 


Fic. 3. Boom For DIVERTING LEAVES 


were provided with slots S for the recep- 
tion of the screens, the pier in the cen- 
ter being reinforced by a steel rail, in 
order to guard against possible damage 
when struck by the large masses of ice 
which are carried along with considerable 
speed during the spring thaws. 

After the plant had been in opera- 
tion some time, it became mecessary, on 
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account of the water level being lowered, 
to place elbows on the pipes. This was 
done without interfering with the op- 
eration of the plant in any way. For 
several weeks this fall, great quantities 
of. leaves were carried along. A boom 
placed in the position shown in Fig. 3 
helped to divert a great many and it 
was necessary to keep a man at the 
screen almost continuaily as it would be 
completely covered in an hour. In spite 
of this extreme condition, not an in- 
stant’s delay in operation occurred. 
O. M. SAMUELS. 
Albany, N. Y. 


Supplementary Exhaust Valves 
In a certain woodworking factory there 
is an 18x28-in. double-eccentric, slide- 
valve engine, running at 125 r.p.m. that 
has been in service for 12 vears. 
About five years ago a new engineer 
took charge, who closely investigated 
everytning pertaining to the mechanical 
branch of the plant. In due course of 
time he indicated the engine and found 
that at normal load the back pressure 
amounted to 13 lb. He conducted a 
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SUPPLEMENTARY EXHAUST VALVE Ap- 
PLIED TO CYLINDER 


series of tests, i1 order to ascertain the 
cause, but arrived at no conclusion until 
he measured the exhaust port and found 
that it was too small. 

An extended correspondence between 
the engine builders and the firm who 
owned it ensued, which terminated by the 
engine company as good as advising the 
owners to get a new engineer, as the 
present one did not know what he was 
talking about. 

The engineer kept his job nevertheless, 
and devised a set of supplementary ex- 
haust valves, which ‘he figured would 
reduce the back pressure. He tried to 
induce the owner to finance his scheme, 
explaining that while the improvement 
would not cost much it would reduce 
the fuel bill about 25 per cent. 

During the past five years he used 
every possible argument, but the old 
man would not be convinced until it was 
necessary to install new machinery to 
the extent of about 30 hp. Since the 
engine was already overloaded, and it 
was impossible to put up a new engine 
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while running, owing to the already 
cramped space, and the fact that they 
could not afford to shut down, the old 
man told the engineer that the only way 
out of it was to put in an electric motor 
and run it on central-station power for 
the overload. The engineer, not having 
much love for the central station, told 
the old man that if he carried out this 
plan, he would quit. 

By this time the old man thought well 
enough of him to keep him, and after 
a lengthy argument he told the engi- 
neer to try his supplementary exhaust 
scheme. The result was that the back 
pressure was reduced to about 2 Ib., 
thereby increasing the power of the en- 
gine about 36 hp. and doing away with 
the necessity of installing a motor and 
paying the monthly power bills. The 
expenses for the improvement amounted 
to about $95. 

The accompanying sketch will explain 
the working of the supplementary ex- 
haust valve. An opening of 7 sq.in. was 
made through the cylinder crown into 
the clearance space. Over this opening 
or port the valve casting rested, the 
lower part of which conformed to the 
shape of the cylinder. The upper part 
of the casting consists of two cylindrical 
sections, the larger one containing the 
piston valve, the smaller one being drilled 
for a drip pipe, to lead off any steam 
that might leak by the piston. The ex- 
haust pipe, which is flanged to the valve 
heads, branched out from the center as 
shown. Both pistons are on the. same 
rod, which is attached to the main ex- 
haust-valve slide, and are therefore actu- 
ated by the exhaust eccentric. 

Victor BONN. 

New York City. 


Backwoods Steam Fitting 


Some days ago I was in a regular Rip 
Van Winkle of a steam-power plant away 
back in the woods. The husky in charge 
of the outfit looked as if he did not know 
that he was alive, but that was where 
my observations led me astray. Another 
husky, noticeable for the size and height 
of his boots, strolled up and said: “Ike, 
I want to use some steam for a few 
hours over across the room to limber up 
some wood from the ice.” 

“O. K.,” said Ike, “she will be there 
in a giff.” 

I had learned before this that 
Ike’s tool outfit for pipe-work con- 
sisted of several disreputable-looking pipe 
wrenches and some chisels, and I won- 
dered how he was going to get in that 
Pipe. 

There was a 2-in. steam pipe close at 
hand connected with flanges. Ike re- 
moved the bolts and separated the flanges, 
Placed a %4-in. board between them, and 
marked the holes and circumference of 
the flanges on it with a lead pencil. Then 
he walked over to a bandsaw, and in a 
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few minutes had two wooden flanges cut 
out as shown at B in the accompanying 
figure. He placed them together between 
the jaws of a wooden vise and bored a 
hole so that half of it came in the face 
of each board as at A. There was room 
to separate the iron flanges without dan- 
ger of springing, and he placed the two 
wooden flanges between the iron ones. 
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WooDEN FLANGES FOR STEAM-PIPE 
CONNECTIONS 


He then placed a nipple with a valve 
attached as at C in the hole, and used 
four long bolts to connect all together 
tightly. 

When steam was turned on there was 
no sign of a leak. Next, he screwed a 
length of pipe into the valve and this 
brought the other end over to where the 
steam was wanted. The whole operation 
did not take up 15 min. 

Ike told me that he often ran in a 
temporary steam pipe in this style, but 
he had to make new wooden pieces each 
time, as the ones in use warped very 
much after they were removed and al- 
lowed to dry. 

J. JAMEs. 

Toronto, Ont. 


Flue Brush Extension Rod 


In taking charge of a plant some time 
ago, I found that the distance between 
the boiler-room wall and the boiler fronts 
was a little over half the length of the 


EXTENSION Rop FOR FLUE BRUSH 


tubes. When cleaning the tubes the fire- 
man pushed in one section of the brush 
handle and then screwed the other end 
in a coupling, which made slow work of 
the job. 

On looking over the scrap pile I found 
some old duplex pump-valve rods and 
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welded them in each section of the brush 
handle, as shown, using the same bolt 
to secure the joint. By making a double 
joint the end rod can be moved sidewise 
as well as up and down. 
ROBERT B. MASTERS. 
Mount Vernon, Mo. 


Good Record from Pressure 
Gage 

The inclosed chart was taken from our 
recording pressure gage. I consider it 
a record of a very exceptional perform- 
ance. There are six water-tube boilers 
in the plant, and the chart was taken 
from the main steam header in the en- 
gine room. It shows what firemen can 


AN IDEAL STEAM CHART 


do by careful attention and education. 
The load ranges from 200 to 1400 kw. 
during the 24 hours’ run. The boilers 
are equipped with mechanical stokers, in 
which Youghiogheny screening coal is 
burned. The chart is duplicated nearly 
every day. 
L. C. TopPinc. 
Fargo, N. D. 


Knock in Boiler Feed Pump 


The piston rod of an outside-packed 
boiler-feed pump stripped its thread on 
the end that screwed into the crosshead, 
also the thread in the crosshead, and a 
new rod and crosshead were made. 

When they were made and assembled 
the pump developed a very hard knock in 
the inward end of the side having the 
new rod. The rod was supposed to be 
of the exact length of the old one and 
the crosshead travel when running slow- 
ly coincided with the marks on the frame. 

There was no way to change the valve 
setting as the valve stem was turned 
out of stock large enough to form the 
tappet and was connected to the rocker- 
arm by a link; there was no way to 
change the length of the piston rod. The 
engineer tried placing washers with one 
side cut out between the tappet and valve 
ears to reduce the lost motion and there- 
by shorten the stroke on that end, brt 
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it did no good. Then the wrought-iron 
rocker-arm was bent so as to shift the 
valve, but the pound still remained. 

There was a 14-in. hole from the steam 
port into the exhaust port to gradually 
release the cushion after the exhaust 
port was closed. The one on the end 
where the pound occurred was plugged 
with soft copper which caused a higher 
cushion or compression on that end and 
made the pump run quietly except at 
high speed, and it was run in this man- 
ner for some time. 

Shortly after I took charge of the 
plant, in removing the ‘piston to examine 
the rings, I found that the piston showed 
evidence of striking the front head. I 
pushed the piston up against the head 
and measured the distance from the pis- 
ton to the end of the cylinder and sub- 
tracting the length of the stroke I found 
there should be ™% in. clearance on each 
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Step Bearing Pressure 
Regulator 


The accompanying illustration shows 
an automatic regulator for step-bearing 
pressure pumps which is simple and re- 
liable, has been in use for three years 
and has given entire satisfaction. It 
is here shown in connection with three 
pumps. 

In the steam line of each step-bearing 
pump and above the hand throttle (al- 
though the drum may be placed on the 
hand throttle, but this is not advisable) 
is placed the automatic throttle D, which 
is opened and closed by drum A, around 
which is wound one or more times the 
rope (or cable) E, which is looped around 
the pin J, to prevent slipping. On the 
lower end of rope EF; is a weight, such as 
B,, which closes valve D if it is not 


DETAILS AND ARRANGEMENT OF SYSTEM 


end. The distance rods and the plunger 
were disconnected, the rod taken out and 
a collar made % in. thick to fit the rod 
between the shoulder and the crosshead 
which made the rod 5% in. longer. The 
copper plug, which stopped the knock 
but did not remove the cause, was taken 
cut and when the pump was started it 
ran as quietly as one could wish. Upon 
looking up the sketch of the new rod 
given to the machinist, the length was 
given as +4 in. too short. 
J. C. HAWKINS. 
Hyattsville, Md. 


Rhode Island Coal 


It may be of interest to know that 
the Rhode Island Coal Co. has passed 
into the hands of a receiver. I will add 
that among some of the “philistines” in 
this vicinity there has been a feeling that 
it might be a good purchase for starting 
an industry for making a fireproofing 
material out of the product. 

WarrEN B. Lewis. 

Providence, R. I. 


Power 


FOR CONTROL OF STEP-BEARING PUMPS 


over-balanced by the weight Hs. The 
weights F, and F,. are to take up the slack 
in ropes E. and E, respectively. 

A little experimenting with the pump 
running and the accumulator up deter- 
mines the proper adjustment of the rope 
around the drum A: 

Assume that the throttles and pumps 
correspond as follows: A, to pump No. 
1; A. to pump No. 2, and A; to pump 
No. 3; also, that pump No. 1 is running 
and, pumps Nos. 2 and 3 are held as 
auxiliaries. 

The method of regulation is as fol- 
lows: If the accumulator weight G 
drops, the weight H, drops with it, pulls 
on rope E; and opens the throttle wider 
on pump No. 1 and causes the pump to 
speed up and raise the accumulator and 


weights to the normal position, thus 


maintaining a constant pressure. If for 
any reason pump No. 1 does not keep up 
the pressure and the accumulator and 
weights are further lowered, the slack 
in rope E. is taken up and pump No. 2 
is started. If both of these pumps fail, 
or if the pressure is still further lowered 
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for any reason, pump No. 3 is started in 
the same manner. 

When it is desired to run either pump 
No. 2 or 3 alone and hold the other 
two pumps as auxiliaries, all that is 
necessary is to take up the slack in 
the rope on the pump to be started, open 
the throttle and adjust the rope on the 
drum and around pin 7 to the proper 
running position (which, for convenience, 
has been determined and marked before- 
hand) and let the slack in the rope of 
the pump to be shut down equal that 
of the rope of the pump just being 
started. 

T. H. PAYNe. 

Worcester, Mass. 


Boiler Sheet Bagged 


A slight distortion was noticed on 
the fire sheet of a return-tubular boiler. 
and as the boiler was free of scale and 
oil, the cause was a mystery.. Everybody 
about the plant agreed that overheating 
the plate was the cause, but the boiler 
was never working beyond three-fourths 
of its capacity. 

The boiler is inspected regularly and 
the distortion is getting larger and deeper. 
It now has an area of about 1 sq.ft., 
starting about 6 in. from the front head, 
and is fully % in. deep. The inspectors, 
however, seem to be satisfied as to its 
safety. 

I was visiting the plant one Sunday 
when the engineer was washing out the 
boiler, and before he closed the front 
manhole he put in an ordinary water 
bucketful of boiler compound without 
first dissolving it in hot water and right 
in the depression caused by the bag. 
Since then there has been no mystery 
about the formation of that bag. The 
compound does not readily dissolve in 
cold water and when a fire is started un- 
der the boiler, overheating the plate oc- 
curs, as the water does not come in 
contact with the sheet under the com- 
pound. 

ADOLF RATHMAN. 

Chicago, III. 


Finger Prints 


Finger-print evidence shows whether 
the men around the power plant take 
an interest in reading the engineering 
literature that comes to the engine room. 
A well thumbed file of Power in the 
engineer’s office should please any man- 
ager. 

Finger prints on the bright work in the 


. Plant is an evidence of carelessness, but 


when they are on the pages of a trade 
paper or on catalogs they show that the 
owner of the fingers is trying to keep 
uptodate. In other words, for some fin- 
ger prints it is not necessary to be 
ashamed. 

A. S. MERRILL. 


Easton, Penn. 


Hel H3 A2 SA 
; | | == = | 
== A 


February 20, 1912 


POWER 


271 


Before the House 


Comment, criticism, suggestions and debate upon various articles, 
letters and editorials which have appeared in previous issues 


Underfeed Stoking vs. 
Overburning 


Orosco C. Woolson made some state- 
ments in his letter under the above title 
in the Dec. 12 issue which do not “gee” 
with my observations and experience. 

He seems to fear that the method of 
supplying air exclusively from below the 
fire is bound to result in incomplete com- 
bustion because “whatever the quantity 
of air admitted through the grate, it 
would expend itself on the coke only” 
to form CO and no oxygen would be 
left to complete the combustion to CO, 
above the fire. His fear might be sub- 
stantiated if the air were perfectly and 
rapidly diffused throughout the fuel bed, 
but such is not the case. With any kind 
of furnace and any kind of firing, the 
tendency of the air is to find channels 
of least resistance through the fire bed 
and hence when the draft is sufficiently 
strong, an ample air supply can easily 
be maintained. 

The importance of an intimate mixture 
of an ample supply of air with the 
volatilized combustible matter of the fuel 
is emphasized in one of Mr. Woolson’s 
paragraphs. In what better way could 
this be accomplished than by forcing the 
air up through the fire along with the 
combustible volatile matter? This is 
what takes place in the underfeed stoker; 
the air enters the fuel bed at the lower 
side of the combustion zone along with 
the gasified hydrocarbons that have been 
distilled from the green fuel underneath 
by radiant heat. The air and hydro- 
carbons pass upward together through 
the fire, intermingling as they go. 

The probable reactions are as follows: 
The hydrocarbons burn to CO. and H.O 
and are immediately broken down again 
to CO and H while passing through the 
fire zone. In the fire zone there is, then, 
incandescent solid carbon, CO, H, free 
O and N. Emerging from the fire zone, 
the gases cool until the hydrogen burns 
to H:O again and the CO to CO.. 

When combustion takes place at or- 
dinary rates, excess air must be supplied 
or else the diffusion will not be rapid 
enough for each molecule of oxygen to 
find and combine with its molecule of 
CO before the gases cool beyond the 
combining temperature. 

In conclusion, I should like to point 
Cur, as proof that underfeed stoking is 
28 efficient as practically any other meth- 
oc of firing, that good results are being 


obtained with such installations in plants 
all over the coal-burning sections of 
the country. To cite just one case, a 
recent test of a 540-hp. boiler equipped 
with underfeed stokers in a large power 
plant in the Middle West indicated a 
combined efficiency of over 80 per cent. 
PHIL LIGHTE. 
Woodhaven, N. Y. 


What Means the Dome? 


A. A. Blanchard, in the Jan. 23 issue, 
tries to explain the purpose of the dome 
on a logging engine shown in POWER 
for Dec. 26, but I do not believe that Mr. 
Blanchard’s explanation is the true one. 

If a dome of unusual height were 
necessary for the little hill climber, why 
was it necessary to go to the expense of 
cutting and drilling the boiler sheet when 
the builder or owner could have easily 
increased the height or removed the one 
shown near the cab and riveted a longer 
one in its place? 

If Mr. Blanchard will examine the 
picture again he will see a heavy flange 
riveted on the side of the dome near the 
top. Judging from its appearance, this 
flange was tapped for a 2-in. pipe at 
least, which, I think, was for some other 
purpose than to relieve the boiler of 
steam when cooling down for repairs. 

J. W. Dickson. 

Memphis, Tenn. 


Engine Load Not Equalized 


In regard to Mr. Gordon’s compound- 
engine diagrams in the issue of Jan. 23, 
I suggest that he shorten the cutoff in 
the low-pressure cylinder, thereby giving 
it a larger share of the total work and 
decreasing that done by the high-pres- 
sure cylinder. 

By making the low-pressure cutoff 
earlier, the receiver pressure is raised 
and consequently the back pressure in 
the high-pressure cylinder is increased, 
decreasing the work done in that cylin- 
der. The adjustment of the low pres- 
sure cutoff does not affect the engine’s 
total work, as this depends upon the 
amount of steam admitted to the high- 
pressure cylinder and the total number 
of expansions occurring in the entire en- 
gine, both of which factors are constant 
with constant high-pressure cutoff. 

The receiver pressure which gives 
equal distribution of work between the 


cylinders, may be determined by the cut- 
and-try method of taking diagrams for 
several adjustments of the low-pressure 
cutoff until one is found which gives 
diagrams showing equal power. 
HENRY E, CHAMBERS, JR. 
Buffalo, N. Y. 


Setting Valves on Corliss 
Engine 


In the article under the above heading 
in Power for Jan. 23, the setting of the 
safeties is not considered. I think that 
the proper adjustment of the governor 
so that the safeties will operate at the 
right time is much more important than 
the equalization of the points of cutoff. 

When I adjust the governor on a Cor- 
liss engine, I first raise the governor to 
its highest position and block it there. 
I then adjust the governor rods until 
the knock-off cams will just prevent the 
latches from hooking on when the wrist- 
nlate is rocked back and forth. Then, I 
lower the governor to the running posi- 
tion and block it there. If I find that 
the points of cutoff are uneven, I shorten 
up on the end having the longest cutoff. 
By shortening the longest end, the knock- 
off cam is still sure to take effect when 
the governor is in its highest plane. 

After thus equalizing the two ends, I 
lower the governor to its lowest position 
and adjust the safety cams so that the 
latches will not hook on with the gov- 
ernor in this position. If these adjust- 
ments are properly made, the engine 
should not overspeed when losing a load 
or when the governor belt breaks or 
runs off the pulley. 

I once took charge of an engine which 
apparently was adjusted without thought 
of the safeties. At the first opportunity, I 
adjusted the governor so that the safeties 
would operate. For this I was soon to 
be thankful. This engine and a water- 
wheel were connected to a factory load. 
The belt on the engine was quite loose, 
although it did not slip, as far I was 
able to observe. 

One day the gate of the waterwheel 
dropped, due to the rack connected to the 
gate being worn out. This threw the 
whole load onto the engine, which also 
had to drag the wheel. This load was too 
much for the loose belt, and as I came 
through the engine-room door I was in 
time to see the belt slip from the pulley 
into the pit. This was when I was glad 
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that I had changed that governor. I 
could not notice any increase of speed 
to speak of; the governor simply went 
up and the engine did not take steam 
for a few strokes. 
LesTER A. FITTS. 
West Fitchburg, Mass. 


Wanted: Engineer of Pleas- 
ant Disposition 


Mr. Morton, in the issue of Jan. 23, 
takes exception to an advertisement in 
which an engineer of pleasant disposi- 
tion is asked for. From his remarks it 
will be inferred that the engineer must 
be cross or surly who would fight for his 
rights. If I were an employer and had 
the misfortune to hire a man to run my 
plant who was always finding fault and 
dissatisfied with everything, I should get 
rid of him as soon as possible. 

I have had assistants in steam plants 
whom nothing could satisfy, and if they 
were not kicking, they were trying to 
throw cold water on any new arrange- 
ment or plan that we wished to try out. 
What a contrast there was between these 
men and those who were trying to make 
the best of their lot; the former were 
in a rut of inefficiency while the latter 
were “making good.” I do not mean that 
a man should try to be contented under 
bad conditions, but he should seek to 
improve his position; he cannot gain suc- 
cess with an ugly or combative personal- 
ity. 

We are led to believe that a man with 
a pleasant disposition will not have the 
backbone or brains to stand up for his 
rights. This may be true in some cases, 
but if he lacks the brains to do that, how 
long will he last while running a plant? 

Mr. Morton also says that such men 
“do not know their business as engi- 
neers; consequently they cannot explain 
their duties to their employers.” It is 
not necessary that a man should have a 
surly disposition to prove his worth to 
his employer or to place him on good 
terms with those around him. 

In our business, engineers who allow 
an unruly temper to get the best of them 
are not making a success. Each in his 
own experience can remember perhaps 
some chief he had who in time of trouble 
did not fly into a passion but quietly gave 
his orders and had everybody working 
hard to help him out. While I realize 
that in such times it may be quite the 
proper thing for a chief to try to “rip 
things up,” I doubt if this method ever 
benefits the right sort of help. 

An engineer need not be a “man-eater” 
to get his rights; if the firm wishes to 
be fair, it will listen to him much more 
patiently than to one who threatens or 
whires. 

G. H. KIMBALL. 

East Dedham, Mass. 
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Ergineer’s Reference Book 


I have been much interested in read- 
ing the letters on “Engineer’s Reference 
Book,” having started a book of this 
character some 15 years ago. After carry- 
ing it on for about three years, I found 
that it got too bulky and consumed too 
much time. I made a practice at first 
of writing in this book the gist of the 
matter from various articles for ready 
reference. But it became a decided 
nuisance to transcribe the necessary ma- 
terial, and not infrequently I left out a 
great deal of information which later I 
wished I had on file. Then I gave up 
the book and started in along totally dif- 
ferent lines. 

I divided my material into three gen- 
eral groups: First, a data book solely on 
costs, in which every quotation I re- 
ceived was placed, with full informa- 
tion regarding the machinery, its cost 
and the date of the quotation, reducing 
the figures when advisable to unit costs. 
Second, a scrap book in which I pasted 
the clippings of interest from the engi- 
neering magazines, carefully indexing 
this book. Third, a filing system for 
clippings from engineering papers or 
magazines which were too large or bulky 
to be conveniently placed in the scrap 
book. For the latter there was no sep- 
arate index; the folders themselves 
served this purpose, as on the edge of 
each, where it protruded from the file, 
was marked the subject in that folder. 

While this does not give me a refer- 

ence book that I can readily carry in 
my pocket, it is very easy to collect such 
information as I may need at any time 
and take it with me, and I can put my 
most valuable and frequently used in- 
formation into a small loose-leaf note- 
book. 
_ The great thing is to obtain informa- 
tion not only on a subject which may be 
of interest at the moment, but also on 
all subjects of allied interests, and to 
keep posted so far as is possible on all 
engineering subjects. 

An engineer in a shoe factory may be 
looking for all the information he can 
obtain regarding the general operation 
of shoe-factory plants, and then he may 
be transferred to some other character 
of plant. If his information does not 
cover the character of plant to which he 
is transferred, he will be more or less 
at sea, except so far as the engine room 
is concerned. 

If, however, he has kept posted on not 
only the operating features of the first 
plant, but also on the costs of the ap- 
paratus, including not only the engines, 
pumps, boilers, piping, etc., but also the 
shafting, pulleys, belts, oil, hangers, cost 
of operating the various machines, etc., 
in the shee factory, and the cost of op- 
eration of the various machines in other 
types of factories, he will be of consider- 
able value outside of just the power 
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plant. Such information will enable him 
to prove his value and step upward. 

There is always a good deal of in- 
formation to be obtained on methods of 
keeping track of the operating features 
of plants as well as determining the fixed 
charges; and if a man proposes to be of 
service, he should know the fixed charges, 
as these have a material bearing on the 
cost of power. The more he knows, the 
more valuable he is to his employer if 
he uses tact in demonstrating his knowl- 
edge. 

HENRY D. JACKSON. 
Boston, Mass. 


Fuel Economy and CO, 
Recorders 


I read with interest A. D. Williams’ 
discussion on “Fuel Economy and CO, 
Recorders” in the Jan. 23 issue, in which 
he attacks the accuracy of the inter- 
mittent type of recorder. 

I will not attempt to state which of the 
three types of recorders mentioned is the 
best, but I would take exception to his 
reasons why the intermittent type is ob- 
jectionable. One of his reasons is that 
the recorder takes samples “at intervals 
of from 5 to 10 min. or more” and the 
serious disadvantage arising from this 
is that the firemen can cheat; that is, 
he “can approximate the time interval 
and lag of the apparatus and so arrange 
his work that the admission of surplus 
air to his furnace occurs during the per- 
iods when samples are not being taken.” 

If this were the case, it would be a 
serious objection; but with the uptodate 
type of intermittent recorder—which is 
almost continuous and may be handled 
by anyone of ordinary intelligence— 
there is no excuse for the time interval 
between the recording of two consecutive 
samples exceeding 2'%4 min. The time 
is really only about 1% ‘min., as the 
analyzed sample is drawn for a period 
of about 1 min. from the continuous 
Stream of gas flowing from the gas 
passage to the recorder. 

There is no way for the firemen to 
know when a certain volume of flue gas 
is in the sampling pipes, and if he did, 
he would be clever if he could bring 
about changes in the fires which would 
be to his advantage and happen in an 
interval of 1%4 or 2 min. If a fireman 
who receives a bonus for a high per- 
centage of CO, would attempt this he 
would find the percentage going down 
instead of up, especially if one recorder 
were connected to six or more boilers. 

Another disadvantage of the inter- 
mittent type which Mr. Williams states is 
that the “interval has to be sufficiently 
long to permit the potassium-hydrate so- 
lution to absorb the carbon dioxide, and 
as a fresh solution acts more rapidly 
than one nearly saturated with gas, the 
time must be fixed to suit the slowest- 
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acting solution.” I will admit that in 
some of the unsuccessful makes where 
the CO. must be absorbed by the gas 
coming in contact with the surface of 
the potassium hydrate, this is true; but 
where the gas is made to bubble through 
it there are no grounds for this ob- 
jection. 
CHARLES M. ROGERS. 
Detroit, Mich. 


Central Station vs. Isolated 
Plant 


The last third of a century has wit- 
essed a marvelous development in the 
realm of power generation and:transmis- 
sion, and unavoidably in the connection 
there has been a great readjustment of 
conditions under which men are em- 
ployed. As a result, some positions have 
been abolished, and it is but human that 
the men displaced should fee] unkindly 
toward the direct cause of their mis- 
fortune. According to some criticisms, it 
would appear that the central station is a 
monster going about devouring engineers’ 
jobs, and is so insatiable that it must 
get them regardless of the means re- 
quired. Is it any wonder, then, that 
engineers have taken up arms against 
this monster? It is doubtless true that 
the central station, in finding its legiti- 
mate field, sometimes oversteps the 
boundaries. In such cases the pen is 
the proper weapon for driving it back. 

Many of the articles have, probably 
unintentionally, paid the central stations 
a decided compliment and offer a ray 
of hope for the displaced employee. The 
compliment is the reference to the trained 
solicitors which the central stations are 
credited with employing, and the ray of 
hope is the thought that a new field has 
been opened for men with engineering 
ability. These trained solicitors must 
necessarily have a knowledge of engi- 
neering, and while not all engineers can 
become central-station solicitors when 
their positions are abolished, they have 
the consolation that the solicitor who 
took their jobs away is not himself an 
engineer seeking the same jobs. 

When central-station solicitors use mis- 
leading arguments and misrepresent mat- 
ters in order to attain their ends, their 
methods should be condemned in no un- 
certain words, but when the facts are 
on their side and the user of power 
would clearly be the gainer by the in- 
Stallation of central-station service, the 
engineer should humbly submit. 

Is it not true that with the develop- 
ment of central stations the field for 
Steam engineers has been enlarged, and 
that a larger percentage of the working 
Population is today employed in that 
work than ever before? Today every 
town of any size has an electric-light 
P.ant, and in many instances the engi- 
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neers employed are in addition to the 
number that would he working in those 
tcwns were there no lighting plants. 

Perhaps electric-railway power plants 
are not exactly included among the 
central stations referred to, but their 
development has been a part of that of 
the electrical line and they have created 
many places for steam engineers that 
would not have otherwise existed. In 
but very few instances have the electric 
railways displaced any other employers 
of engineers; instead, they have opened 
up an entirely new field not only for the 
employment of engineers but also for 
many other workers. 

In reading these articles the writer has 
frequently asked himself, are the engi- 
neers more fair and conscientious in this 
matter than those they condemn? When 
the question of installing central-station 
service comes up, do the engineers calm- 
ly consider the matter and set about 
determining whether it will be advan- 
tageous to put in the service, and if it 
will clearly be to their employers’ in- 
terests? Do they honestly admit it, or 
do they use every argument at their 
command to induce their employers to 
retain the steam plant to their disad- 
vantage? Every plant is a problem by 
itself and careful figuring is required to 
determine whether it should be abolished. 

Engineers should endeavor to be as 
fair as they wish others to be and be 
thankful for the fact that undoubtedly 
there are more opportunities for good 
engineers in this country today than ever 
before, even though in their immediate 
vicinity some positions have been closed. 
The writer does not wish to be under- 
stood as accusing engineers of lacking 
integrity, but his acquaintance with both 
engineers and central-station men leads 
him to believe that the one is as likely 
to err as the other, and that: both pro- 
fessions rank as high morally as most 
others. 

G. E. MILEs. 

La’ Jara, Colo. 


Smoke Prevention with Steam 
Jets 


In the Jan. 16 issue, J. A. Switzer’s 
article under this title unquestionably 
deserves the attention of the operating 
engineer. Near the bottom of page 76 
in the first column, the draft is given as 
follows: Draft gage near stack, inches 
of water, 0.32, 0.29; and near the bot- 
tom of page 78, draft at breeching, inches 
of water, 0.17, 0.19. 

These two readings for each plant rep- 
resent all the draft information for the 
four tests. Draft information is very 
important and no report pertaining to 
a furnace can be of value without it. 
Engineers of a few years ago omitted it 
because they did not know much about 
it. The statement of draft as given does 
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not convey any real significance at all 
and the reader is no better off for its 
being there. 

To be of value, draft must be read in 
the stack, in the breeching at each side 
of various turns, at both the stack and 
the boiler sides of the damper, at every 
pass, whether horizontally or vertically 
baffled, in the combustion chamber, over 
the fire and in the ashpit, as shown in 
the sketch. 


The meager information given about 
the draft is synonymous with stating 
that there was 10 lb. pressure near the 
point of cutoff. This certainly would 
not convey any idea about the actual 
performance of the engine. 

Knowing the height of stack, the draft 
reading at the stack indicates whether 
it is over or underloaded or of just the 
right proportion. If the stack shows 
very much less draft than it should, it 
must be overloaded (excessive friction) 
or very much underloaded (lacking suffi- 
cient temperature), and this can be de- 
termined by knowing the load. 

Readings at the breeching convey the 
idea of its design as to size, insulation 
and restriction. Damper readings are 
necessary to know if the damper is of 
the desired size to accommodate the 
gases, and readings at different passes 
are necessary to know if there is not un- 
due restriction. The reading over the 
fire shows whether useful work is being 
done, and all combined will show whether 
too much air or too little is being ad- 
mitted. High reading over the fire and 
no drop or a small drop through the 
boiler indicates practically static draft at 
the fire and little or no work is being 
accomplished. A small drop through the 
fire and a large drop through the boiler 
and breeching will indicate large nega- 
tive work and consequently a large sur- 
plus of air. 


Where the stack is as close as pos- 
sible to the boilers, a draft in the breech- 
ing of 0.3 or 0.4 in. is very small and 
there must be something very extraordi- 
nary at the Knoxville plants, as both 
stacks appear from thé photograph to be 
more than 100 ft. high. Usually about 
50 per cent. of the breeching draft should 
be available over the fire. In this case 
the very most that can be expected for 
the Knoxville Ry. & Light Co. plant is 
about 50 per cent. of 0.32 or 0.16 in. 
This is a very poor draft indeed. In the 
second test there is 0.29 in. in the breech- 
ing and possibly 0.145 in. over the fire. 

From practice it can be stated that to 
burn coal economically at least 0.01 in. 
of pressure difference must be provided 
over the fire for every pound of coal 
burned per square foot of grate surface 
per hour; that is, if 15 Ib. is to be burned 
per hour per square foot, the draft over 
the fire must be at least 0.15 in. Hence 
it will be seen that 0.16 in. will not 
burn very much coal with economy. This 
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holds good between 18 and 25 Ib. per 
square foot per hour. 

The second very important item miss- 
ing is the rate of combustion; that is, 
the number of pounds of coal burned 
per hour per square foot of grate sur- 
face. But knowing the coal burned, the 
time and the average number of square 
feet of grate, it can be found. 

On the test without steam jets at the 
Knoxville railway plant there were 270 
sq.ft. of grate surface, on which, in 11 
hours, was burned 74,213 Ib. of coal. 
This makes the rate of combustion 

_74,213 
Il X 270 

In the second case, 56,700 lb. were 

consumed during 11 hours on 262.5 sq.ft. 


= 25 lb. (nearly) 
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of grate is required at least 0.01 in. 
Having this in mind, examine the data 
obtained: 


KNOXVILLE RAILWAY & LIGHT CO. 


1 No steam jets, rate of com- 


Possible draft over the fire, in. 0.16 
Desirable minimum draft, in... 0.25 
Difference between desired and 

0.09 
Shortage in percentage, per 

0.56 

2 —— jets, rate of combus- 

Possible draft over fire, in..... 0.145 
Desirable minimum draft (0.01 

Difference between desired and 

0.051 
Shortage in percentage, per 


From this it can be seen that the trial 
with steam jets was conducted with 45 
per cent. lack of draft, and without the 


A= 0.06 E = 047 


B = 028 
= 0.33 C= O77 
D = 0.37 


F = 0.62 | Normal. Draft Readings 
in Inches of W 


Points AT WHICH DRAFT READINGS SHOULD BE TAKEN 


of grate surface, making the rate of 
combustion 
56,700 
II X 262.5 
At the Knoxville Cotton Mills, during 
the test without steam jets, 20,313 Ib. 
were consumed during the nine-hour test 
on 175.5 sq.ft. of grate surface, making 
the rate of combustion 


12.86 lb. 
9 X 175°5 
With steam jets working during the 
nine-hour test, 18,188 lb. were consumed 
on 131.5 sq.ft. of grate surface, mak- 
ing the rate of combustion 
18,188 
9 X 131 
Draft in the breeching at the onnen mills, 
as given in the first instance was 0.17 
in., of which possibly 50 per cent. over 
the fire would be 0.085 in., and in the 
second case, 0.19 in., of which 50 per 
cent. over the fire would be 0.095 in. 
As stated before, the rate of combus- 
tion depends on the draft, and for each 
pound burned per hour per square foot 


= 19.64 lb. 


15.4 lb. 


steam jets it was 56 per cent., or, draft 
conditions were better with the steam 
jets by 11 percent. As will be explained 
further, steam jets have nothing to do 
with draft itself. : 
Now examine the second case. 
KNOXVILLE COTTON MILLS 


1 Trial without steam jets, rate 
Of combustion, 1D. 12.86 
Possible draft over the fire (50 


ed cent. of that at the 
0.085 

Desirable minimum draft over 
0.0436 

Lack in percentage, 

2 Trial oun steam jets, rate of 

Possible draft over Bre, 0.095 
Desirable minimum draft, in... 0.154 

Lack of draft in percentage, 


From this it appears that in the case 
of the Knoxville Ry. & Light Co., the 
firemen were overcrowding the fires; that 
is, the lack of economy was due to heavy 
firing and lack of air. In the second 
case, the lack of economy was due to 
too much air, as it is well known that 


12 lb. per square foot of grate per hour: 
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will not keep the grates properly covered, 
and this is shown by less breeching draft, 
indicating negative work (excess air). 
With steam jets, when the rate of com- 
bustion increased to 15 lb. the breech- 
ing draft was raised to 0.19 in., show- 
ing a smaller surplus of air than during 
the first test. 

A rate of combustion less than 18 
lb. per square foot per hour is always 
conducive to a very large amount of gas 
per pound of coal and cannot be recom- 
mended for the reason that sufficient 
furnace temperature cannot be obtained, 
and the gases run as high as 35 lb. or 
more per pound of coal. Steam from a 
steam jet with a nozzle opening of + 
or s in. expands to atmospheric pres- 
sure within 5 ft. from the nozzle and 
the hand can be held 6 ft. from the 
nozzle without any discomfort. From this 
it is apparent that steam jets cannot 
blow any soot from the tubes, but they 
prevent the formation of soot by assist- 
ing in obtaining a better mixture in the 
furnace. That is all steam jets are good 
for; whether they pay for themselves in 
doing this is rather doubtful, but there 
is no doubt that they do not add to econ- 
omy. 

Steam jets do not affect the draft and 
their action cannot be detected at any 
other point with a draft gage except over 
the fire, and then only when the fires 
are too heavy or the point where the 
draft is taken is in the immediate neigh- 
borhood of the jet discharge. 

So far as an economy of 10 per cent. 
of fuel goes, the steam-jet man must be 
given credit for doing the right thing 
at the right place in these two cases, 
obtaining the same result by different 
changes in the two furnaces. In one 
case the rate of combustion was de- 
creased, avoiding the static draft, and in 
the second case the rate of combustion 
was increased, so as to have less air 
holes and a better temperature, and the 
credit for the whole change is given to 
the steam jets. 

HENRY MisosTow. 
Chicago, III. 


Brick for Boiler Walls 


Referring to Mr. Scheiderer’s letter in 
the issue of Jan. 9, we have a boiler in 
our plant with an outside wall built of 
hollow cement blocks. They have proved 
satisfactory as an outside wall, giving a 
neat appearance to the boiler room, which 
is the only benefit I can see in their use. 
These hollow cement blocks will stand 
a good bit of heat, although they will 
not do for firebox work. 

LAMotTT R. LEONARD. 

Uniontown, Penn. 


What we want at times is an alarm 
clock that will not only wake us up, but 
will make us feel like vseeeiedl up, says 
Printing Trade News. 
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Steam Pump V alves 


What is meant by a pump with steam- 
thrown valves ? 

D. O. L. 

In direct-acting. steam pumps a rotary 
motion is not developed by means of 
which an eccentric can be made to op- 
erate the valve. It is therefore neces- 
sary to reverse the piston by an impulse 
derived from itself at the end of each 
stroke. This cannot be effected in an 
ordinary single-cylinder pump with a sin- 
gle valve, as the valve would be moved 
only to the center of its motion and then 
the pump would stop. To overcome this 
difficulty a small plunger or piston is 
provided to move the main valve of the 
pump. In some pumps a small auxiliary 
slide valve actuated by a piston rod 
through levers, operates the valve piston. 
This piston, carrying with it the main 
valve, is thrown over by the steam and 
the pump is reversed. 

In other pumps, the valve piston or 
plunger is operated by the main piston 
striking valves or tappets located at each 
end of the cylinder. The tappets open 
a port leading from the ends of the 
valve plunger directly to the exhaust, 
thus relieving the pressure at that end 
of the valve piston. The expansion of 
the steam at the opposite end of the pis- 


ton, causes it and the valve to change. 


its position, and reverses the direction 
of travel of the main piston. 


Discharge of Water from a 
Pipe 
What is the formula for figuring how 
much water a given size pipe will dis- 


charge per minute under a given pres- 
sure ? 


A. P. 
For a pipe running full the formula is 
Velocity = X slope 


When the velocity is in feet per sec- 
ond, the slope is the head (or pressure 
expressed as a head in feet) divided by 
the length of the pipe in a straight 
line from end to end; c¢ is a constant 
varying with the character and di- 
ameter of the pipe, and the slope, from 
59.5 for 6-in. rough pipe to 171.6 for a 
20-in. smooth pipe. The tables for the 
value of ¢ can be found in any engi- 
neers’ reference book. The amount of 
Cischarge in cubic feet per second can be 
‘ound by multiplying the velocity deter- 


address of the inquirer. 
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Inquiries General Interest 


Questions are not answered unless accompanied by the name and 
This page is for you when stuck—use it 


mined above by the area of the pipe in 
square feet. 


Fustble Plug in a B. & W. 
Boiler 


Where should a fusible plug be placed 
in a Babcock & Wilcox boiler? 


H. S. 

It should be placed in the upper drum, 
not less than 6 in. above the bottom, and 
over the first pass of the product of com- 
bustion; it should project in the sheet 
not less than 1 in. This rule was for- 
mulated by the Massachusetts Board of 
Boiler Rules. 


Size of Wire for Induction 
Motors 


What size wire would be required for 
secondary street mains to supply two 
5-hp. and one 1-hp., 220-volt, 60-cycle 
three-phase induction motors located 235 
ft. from the transformer? 


W. C. M. 

No. 8 B. & S. weather-proof wire could 
be used and come within the _ insur- 
ance rules, but the energy loss would 
be nearly 5 per cent. No. 6 has an energy 
loss slightly under 3 per cent. No. 4 
would be the best size, as the energy 
loss would be only 134 per cent. and the 
voltage drop about 2 per cent. at full 
load. 


Transformer Connections 

Why has a transformer six terminals 
to its coils when there are only two 
windings ? 

The secondary winding is divided into 
two distinct coils, which may be con- 
nected in series or in parallel, whereas 
the two primary coils are connected 
permanently in series. When connected 
in series the secondary coils give twice as 
great a voltage as when connected in 
parallel. The two ends of each second- 
ary coil are run to the outside of the 
case to be connected as desired. 


Saturated and Superheated 


Steam 

When does steam cease to be saturated 

and begin to be superheated ? 
A, P. Hi. 

This occurs as soon as the temperature 
of the steam is raised above that which 
‘is produced when it is evaporated. For 
example, the temperature of steam evap- 
orated under a pressure of 130 lb. (ab- 


solute) per square inch is 347.4 deg. 
F.; if it be heated above that tempera- 
ture, it is said to be “‘superheated.” 


Critical Data 
What is meant by critical data of 
gases ? 


P. McQ. 

There appears to exist for each gas a 
temperature above which it cannot be 
liquefied, no matter what amount of pres- 
sure is used. This is called the critical 
temperature. Below this temperature all 
gases or vapors may be liquefied if suffi- 
cient pressure is used. The pressure 
which causes liquefaction of a gas at or 
as near below the critical tempera- 
ture as possible is called the crit- 
ical pressure. The critical volume of 
a gas is its volume at a critical point, 
measured with its volume at the freez- 
ing point, under the pressure of an 
atmosphere as a_ unit. The critical 
temperature, pressure, and volume are 
frequentiy referred to as critical data. 
For example, the critical data of car- 
bon dioxide are: critical pressure, 1131.9 
lb.; critical -temperature, 87.8 deg. F.; 
critical volume, 0.0066. 


Repairing Commutators 

What material is best to fill the holes 
between the commutator segments when 
the mica has become dislodged ? 

A. V. C. 

Prepare a mixture of powdered mica 
and thick shellac; set ‘it on fire to, burn 
off the alcohol, taking care to prevent the 
shellac from charring. When burned suf- 
ficiently, extinguish the flame by cover- 
ing the receptacle with a piece of tin. 
Apply the paste as quickly as possible, 
pressing it into the cavity with a heated 
screwdriver or knife. 


Short Circutting a Shunt 
Wound Generator 
If a shunt-wound generator is short- 
circuited at the brushes, which would 
burn out, the armature or the field coils ? 
In what case would the field coils be 
burned ? 
A, 
If anything burned, it would be the 
armature coils, but with some machines 
the external characteristic is such that 
short-circuiting kills the field before the 
armature is damaged. The shunt-field 
winding could not be damaged by short- 
circuiting at the brushes under any con- 
ditions. 
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Reminiscences of an Engineer 


I had been chief engineer and fireman 
for six months in a laundry, had studied 
some and thought I could run anything 
moved by steam. One Sunday morning 
an ad appeared in the local paper which 
read: 


WANTED—Engineer to take care of 
Corliss engine; must be sober and in- 
dustrious; salary, $75 per month. 


I applied for and secured the job. 
The plant consisted of two 200-hp. Stirl- 
ing boilers, one 16x42-in. Corliss en- 
gine, one 60-kw. dynamo, two 4-ft. Sturte- 
vant fans, a small air compressor and 


several minor appliances. The engine 


was belted to a countershaft which in 
turn was belted to the dynamo and fans. 

I was to start the plant the next morn- 
ing, so I hurried away and secured 2 
man to take my place at the laundry; 
then I took him to the manager and 
tried to explain things. Well, I received 
a lecture that I wili not forget rizht 
away. 


WHEN TROUBLE BEGAN 


The next morning at 5 o’clock I was 
at the new job and started my first Cor- 
liss engine. The foreman showed me 
how to adjust the voltage by turning a 
handwheel on the front of the switch- 
board, and several other things which 
he had seen my predecessor do. The 
ding of the dashpots was music to my 
ears and I was proud of myself until 
about 9 o’clock, when all at once the 
dashpots quit their music and the en- 
gine slowed down. I could not find any 
hot boxes, and the steam gage which was 
on the wall showed 125 lb., which was 
more than sufficient. 

I tried to start again, but the ene-ne 
promptly shut down when the load came 
on, and I was more than worried. The 
fireman reported 140 lb. of steam and 
said that the pressure was rising in 
spite of the fire-doors being open and 
all the draft cut off. He said the safety 
valves had always “popped” at 126 
pounds. 


THE GAGE PIPE FREEZES 


The superintendent, who had been 
watching me, was getting ready to leave 
in a hurry when I said that there was 
something wrong with the gage. It was 
an extremely cold day and the gage pipe, 
which ran across the ceiling and then 
down to the gage, had frozen and the 
expansion was raising the pressure. 
When the pipe was thawed there was 45 
Ib. pressure. In 15 min. things were 
going all right once more and I had the 
gage moved to the front of the boiler 
where it belonged. The engine had been 
shut down for an hour, when the trouble 
should have been located in five min- 
utes. 


By Schuyler G. Hooper 


Wherein are related some of 
the things an engineer should 
not do, and some practices 


which may assist others who 
know no remedy for similar 
troubles. 


Hot BEARINGS 


At about 10 o’clock I made a round 
and examined all the bearings, and when 
i placed my hand on the main bearing 
I scorched my fingers. It took me the 
next two hours and enough cylinder oil 
to last the engine a week to get it back 
to normal. 

I had closed the oil cups during the 
shutdown and I had forgotten to open 
them when I started again. All this 
trouble had taken some of the confidence 
ovi of me, and I was as tired at noon 
as though I had worked hard all day. 


A CIRCUIT-BREAKER INCIDENT 


Things went quite smoothly that after- 
noon ane the next day, although a circuit- 
breaker kicked out when I was in front 
of the board aad nearly scared the wits 
out of me. I threw it back before I knew 
what I was doing and held it a few mo- 
ments; then I noticed that the ammeter 
only registered about half load. While 
f was wondering what caused the load 
to fall off, the superintendent came in 
and told me that, for no apparent reason, 
about half of the fuses had blown out 
in the foundry. I did not know why 
they had blown until I had figured it 
out in bed that night, and then it was 
very simple. I had thrown the circuit- 
breaker back before the starting-levers 
on the motor-starters had a chance to 
drop back. This had caused the current 
to rush into the armatures of the motors 
without any resistance, and, of course, 
had blown the fuses. I did not tell the 
superintendent the cause of that half- 
hour shutdown in the foundry, but the 
next time the circuit-breaker went out 
I let it rest a while before throwing it 
back. 

Whenever I had a little time, I studied 
and examined things about the place. I 
found out that the handle on the switch- 
board which regulated the voltage was 
fastened to a resistance box which was 
in series with the shunt field of the 
dynamo, and regulated the current that 
passed through it. 

The plant was about 400 ft. from the 
foundry and 500 ft. from the office, and 
there was no steam in either for heat. 


Just before I. came a tee was placed in 
the exhaust line and also a back-pres- 
sure valve. A 4-in. line was carried from 
the tee to the office, and several weeks 
after my arrival the radiators were in- 
stalled and everything was ready to turn 
on the steam. 


THE SUPERINTENDENT LENDS A HAND 


One morning I slowly opened the valve 
on the 4-in. line and then started to 
put some weight on the back-pressure 
valve, the arm of which was tied with 
a rope. While I was hunting for the 
weight the superintendent, who had come 
in to see the heat turned on,. cut the 
rope which held the lever to the valve. 
The engine immediately started to slow 
down and I rushed for the throttle and 
had it about half closed when there was 
an explosion and the room was filled with 
steam. I finished closing the throttle as 
fast as I could and then ran outside. 

There stood the superintendent, look- 
ing a little whiter than usual but not 
hurt in tne least. As soon as the steam 
permitted, we again entered the engine 
room and found the cover plate on the 
front of the heater broken in three pieces. 
Nothing else appeared to be out of order, 
but I thought there was something wrong 
with the back-pressure valve, so I tied 
it back with the rope, and started up 
again. Everything was all right except 
that I had to feed cold water to the 
boiler, which taught me that a feed-water 
heater was an economical adjunct to the 
engine room. 


THE STEAM-FITTER “QUITS” 


That night I took the top off of the 
back-pressure valve and found that the 
steam-fitter had placed it on upside down. 
I should have noticed this, but I had 
never examined one before, so the com- 
pany lost by my inexperience. The steam- 
fitter was given a chance to look for a 
new position the next day, and I was a 
little shaky about mine, but nothing hap- 
pened. The valve was correctly placed 
and the broken heater repaired; that 
ended that incident. 


DASHPOT-PLUNGER TROUBLES 


Several days later I noticed that the 
dashpot plungers did- not pull down as 
far as they should and the hook would 
hit them and make a noise, so I promptly 
oiled them and they worked quite well 
until the next morning, when they were 
more sluggish than ever. I again oiled 
them with engine oil, but they did not 
operate properly. I worried along with 
them that day, but I hated the thought 
of starting the next morning as they were 
always much worse on cold mornings. 

That night I purchased my first copy 
of Power from a newsstand and while 
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reading over some of the other fellows’ 
troubles and remedies, I ran across one 
which fitted my case exactly. It was 
this: “Never use oil on the inside of 
the dashpot which has a leather cup on 
the plunger, as it will gum the leather, 
cause the plunger to stick and eventual- 
ly entirely ruin the cup. Use, instead, 
a little kerosene once in a while, and no 
trouble will be experienced.” The kero- 
sene did the work next morning and 
POWER received a year’s subscription by 
mail. 

All of the lifting in the foundry and 
machine shop was done with air fur- 
nished by the compressor in the engine 
room. One day a salesman came in with 
the superintendent and proposed to fur- 
nish us all the air we wanted for noth- 
ing; that is, without any increase in the 
fuel bill. He proposed to place a cylin- 
der back of the engine cylinder and 
carry the tail-rod right through to op- 
erate it. He told me the engine had 
considerable compression, and that he 
would eliminate it and catch the heavy 
moving parts with the compressed air. 
At that time I hardly knew if compres- 
sion was a contagious disease. 


His First INDICATOR DIAGRAM 


The salesman then proceeded to take 
some indicator diagrams (the first I had 
ever seen taken) and explained things 
so clearly to me that I asked the super- 
intendent to let him put in his com- 
pressor. He soon had the compressor 
in; it worked fine and cut the fuel bill a 
little. However, there was one trouble 
which I could not overcome; that is, the 
engine would pound whenever the com- 
pressor suction valves were held open 
by the governor, due to the pressure ris- 
ing too high in the air receiver. This, 
of course, was due to lack of compres- 
sion and a small amount of lost motion 
in the different bearings. 


A Two-pAy SHUTDOWN 


The two 4-ft. fans used were located 
in the foundry and were run by motors. 
These motors were too small, and one 
day a motor burned out an armature, 
causing a partial shutdown for a couple 
of days. A consulting engineer was 
called in and he advised moving the fans 
to the engine room and driving them 
from a countershaft. He was asked if 
the friction in the pipes, when the air 
Passed through, would not make them 
take more power, but he explained that 
they would take less power, and he 
Proved his argument by closing a damper 
in the discharge pipe of one of the fans; 
the ammeter immediately showed a 
great falling off in current. 

The fans were moved, and when they 
were started in their new position it 
wes found that while they ran at the 
Same speed as before, they did not de- 
liver as much air to the foundry, so 
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larger pulleys were bought and the fans 
speeded up until they did deliver the air. 
The expert went his way. When I tried 
to explain to the superintendent that the 
fans were taking more power than be- 
fore, he said that I did not know what 
I was talking about, so I had to let it 
drop. 


AN OPERATING LESSON 


One more thing happened at this place 
which taught me more about electricity 
than any other thing, and this was that 
as the plant was on the bank of the 
river the river once rose until the plant 
was under 12 ft. of water for two weeks. 
Of course, the dynamo and all the 
motors were caught and an expert was 
called to put them back in the proper 
condition. I supposed he would build a 
box over the machine and dry them, out 
with steam coil or charcoal fire, but he 
surprised me by first taking a hose and 
washing out all the loose mud, and then 
wiping the machines as dry as possible. 
After that he started the dynamo with 
the shunt fields disconnected and the 
brushes off and let it run until the mud 
and water were thrown out. Again the 
machine was wiped dry and the fields 
connected, the brushes put on and the 
machine started, but the voltage was not 
allowed to rise above four or five volts 
and the main cables were connected. 

I had taken it all in and had asked 
enough questions to fill a book. The 
expert was very kind in explaining every- 
thing to me. He said the reason he used 
current to do the drying was because it 
dried from the inside out and not from 
the outside in; also, that the hot air from 
the armature assisted greatly in drying 
the fields. The voltage punctures the 
insulation and for this reason it was 
kept low while the load or amperage was 
kept high to get the heat. 


A QUESTION 


When he went away, he left a question 
with me which lasted some time. Here 
it is in two parts: 

How much current does an ordinary 
110-volt, 16-cp. light consume? Of 
course, I said 65 watts, in a hurry. If 
that is the case and the positive wire is 
carried to a building and supplies, say, 
400 of these lamps, why should it be 
necessary to bring back a negative wire 
of the same size to the dynamo? In 
other words, why does the return wire 
on any circuit have to be the same size 
as the positive wire? I did not know, 
but told him I would find out and write 
him. 

My books did not seem to give me 
much light and Ohm’s law confused me, 
so I hunted up a couple of practical 
wiremen and they looked rather startled 
when I asked them; they told me that 
it was a custom. I did not believe this, 
so I studied all the harder and finally 
wrote my expert friend like this: 
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“Electricity is not consumed by lamps, 
motors or any other device, and every 
ampere which leaves the dynamo goes 
back to it. This can be proved by sim- 
ply connecting the ammeter in either 
side. Lamps or motors are simply re- 
ducing valves which cut the pressure of 
the current, and this current in passing 
through the lamp causes the filament to 
heat. and make light, and in passing 
through the motor it causes it to turn.” 

A few days later I received a reply 
saying that I was right. I do not be- 
lieve he knew whether I was or not. 


Why American Workers 
Excel 


Sir Hiram Maxim said recently that 
he had been in England a great number 
of years and had been associated with 
firms that employ many thousands of 
men. It was his experience that there 
is never any dearth of men for positions 
where the salary is about 30 shillings a 
week, but when a man is wanted for a 
job requiring care and intelligence, it is 
hard to find them at £5 per week. 

In Canada and in the United States 
there is a totally different state of af- 
fairs. From 1877 to 1880 he had charge 
of electrical work where a considerable 
number of young men were employed, 
and today nearly every one of them is 
in a high position. 

At a works in Providence, R. I., where 
the very best mechanical work is pro- 
duced, young men were found studying 
algebra and geometry while the lathe was 
taking a cut. In England the penny 
dreadful takes the place of scientific 
books. 

While he was managing director at 
Erith & Crayford, Sir Hiram had a good 
opportunity of studying the character of 
the men. They were all more or less 
interested in cricket and in football, and 
it appeared that every one of them was 
deeply interested in horse racing. Not 
only this, but much of their money was 
spent for tobacco and drink. While the 
American boy is studying his algebra, 
the English boy is smoking his pipe. 


New Type of Engine for the 
Burlington 


The Chicago, Burlington & Quincy 
system has ordered five engines that are 
expected to handle 60,000-ton freight 
trains dver any ordinary grade on its 
roads. The new engines will be equipped 
with automatic stokers and either slack 
or crushed coal will be the fuel used. 

If these engines prove satisfactory, a 
large number will be ordered for the 
Galesburg division in the coal fields and 
for general freight traffic. They will be 
put in service next fall. 
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Good Record of English 
Municipal Plant 


A recent issue of the Electrician con- 
tains a report of the power-production 
costs and the business done during the 
past year by the Manchester Corporation, 
a municipally owned power company 
which supplies light and power to the 
residents of Manchester, England, and 
also supplies the city with street lighting. 
By way of comparison, the figures show- 
ing the power costs for the preceding 
year (1909-10) are given, and indicate 
a decided gain in economy during the 
year 1910-11. 

The electricity is furnished by two 
stations having a combined capacity of 
47,300 kw. The maximum load carried 
at any time during the year was 37,520 
kw. and the yearly load factor based 
upon this maximum load was 25.35 per 
cent. 

The system represents a total capital 
investment of about $13,300,000 dis- 
tributed as follows: 


Per 
Kilowatt 
Amount Installed 


Land and buildings..... $1,895,000 $40.00 


3,500,000 74.00 
394,000 8.32 
Water supply.......... 31,400 0.66 
Distributing station..... 1,805,000 38.20 
Electrical instruments. . . 10,950 0.23 
Cable stores, etc........ 148,500 3.12 
Other property......... 249,000 5.28 
Street lighting......... 2,795 0.06 


COST OF PRODUCTION 


Kw.-Hr. 


1910-11 | 1909-10 


GENERATING Costs: Cents Cents 
0.403 425 
Oil, waste and water.... 044 044 


e 
Repairs and maintenance 


0. 0. 

0 0 

0 


ABS........ 0.080 0.103 
Repairs and maintenance 0.080 0.103 
Miscellaneous. ......... 0.023 0.020 


MANAGEMENT Costs: 
General charges........ 
Special and miscellaneous 


Banta, tanes, cte......... 0.203 0.244 

Total costs (excluding 
capital charges)... . 1.097 1.245 

CaPITAL CHARGES: 

| 0.406 0.467 
Binking 0.568 0.609 
0.974 075 

Total costs (including| 
capital charges). .. -| 2.071 2.320 


The revenue for the past two years was 
as given in the table following: 

Of this balance, $105,500 was paid in- 
to the renewals account (a_supple- 
mentary provision with respect to assets 
having shorter estimated periods of life 
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than the periods of statutory redemption 
of debt as calculated for the current 


Per Kw.-Hr 
1910— | 1909- 

Amount 11 10 
1910-11 Cents | Cents 
Sale of current... .| $1,930,000 2.32 2.48 
Rental of meters. . 2,350 
Rental of motors. . 20,640 0.04 0.05 
Miscellaneous.... . 8,100 0.03 
ere $1,965,000 2.36 2.56 

Balance above 

expenditures.. 239,500 0.289) 0.24 


year). The distribution loss was figured 
as 20.15 per cent. 


Little’s Positive Feed Lubri- 
cation Attachment 


This device is designed to provide a 


means whereby any ordinary steam lubri- 
cator can be transformed into a positive- 
feed lubricator. The pump is attached 
to the ordinary lubricator by shutting off 
the pressure from the lubricator, remov- 
ing the plug A and loosening the packing 
nuts BB, taking out the glass tube and 
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hole to another. The size of the drops 
is regulated by screwing the stem 7 in or 
out, thus increasing or decreasing the 
amount of oil that is confined in the an- 
nular space U. 

In operation the valve M is opened 
full, and valve L is opened just enough 
to keep the lubricator supplied with water 
so as to cause the oil to rise in the 
passage J after the valve O is opened. 

As the arm V is moved back and forth 
it transmits its motion through shaft Q 
and pawl W to the internal-toothed 
ratchet wheel X, which carries a cam Y. 
The ratchet wheel and cam are in one 
piece and turn free upon the shaft Q 
as the cam Y revolves between the two 
yokes Z, which are secured to the plunger 
and force it back and forth in its cylin- 
der. When the plunger is moving in the 
direction of the inlet J, oil rises in the 
intake and flows in the direction indicated 
by the arrow and passes through the 
center of the plunger into the lower cyI- 
inder U. 

When the plunger makes its return 
stroke, it moves forward until it meets 
the adjustable stem 7, whereupon it 
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DETAILS OF POSITIVE-FEED LUBRICATOR 


inserting in its place the metal tube C 
so that the outlets D and E point in the 
direction indicated; the packing nuts B B 
are then tightened again. 

The main body G is then placed in po- 
sition so that the inlet and outlet open- 
ings come together, thus forming the 
passages shown. A clamp around the 
tube C holds the body of the pump in 
place by means of two bolts. The lubri- 
cators can then be refilled in the usual 
way, keeping the valves L, M and O 
closed. 

The sight-feed glass P and passage R 
are full right up to the outlet below the 
plug A. The swinging arm V is con- 
nected by a small rod and connections 
to the valve gear. The variation in the 
number of drops per minute is made by 
changing the end of the rod from one 


forces the oil that is confined in the 
space U up past the ball check valve /, 
thence through the passage connecting 
with the nipple showing in the sight 
glass, then passes into the top passage, 
over into the steam pipe leading to the 
steam chest of the pump or engine. 
This device is the invention of George 
J. Little, 83 Lincoln street, Passaic, N. J. 


CorRECTION: On pages 178 and 179 
of the Feb. 6 issue, in the article, “Vari- 
ous Types of Steam Meters,” formulas 
(3) and (4) should read, respectively: 


dw 
vex Jax? 
dm 
veK Jax? 


and 


= 
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Laundry Boiler Exploded 
By J. C. CALLERY 


On Jan. 2, the boiler of the Imperial 
Laundry, Hamilton, Ohio, failed at the 
crown sheet, causing a property loss of 
$50.000. Fortunately none was killed. 

The boiler was of the locomotive type, 
having a 36-in, shell and thirty-eight 3- 
in. tubes, each 7 ft. 6 in. long.’ The shell 
wes made of %-in. sheets. The crown 
sheet was stayed by threaded 7%-in. stay- 
bolts, spaced 5x6 in. apart. The 
safety valve was 2% in. in diameter. 

Nearly all the stay-bolt heads in the 
crown sheet, as well as on the sides of 
the furnace, were wasted away. The 
boiler had just been cleaned of scale, 
some of which was % in. thick. 

It is reported that the boiler was leak- 
ing badly around the stay-bolts and tubes, 
and that it required considerable effort to 
keep the water at a proper height, but 
the crown sheet does not show any signs 
of having been burned. One stay-bolt 
tore out of the crown sheet, the rest, 21 
in all, following immediately. Unfortun- 
ately the wreckers had removed the safe- 
ty valve before an opportunity was had 
’ of examining it, but a pressure of 40 Ib. 
per square inch was carried at the time 
of the accident, it is said. 

Provisions had been made for a fusible 
plug in the crown sheet, but this had been 
replaced by a solid pipe plug years ago. 
The boiler was over 30 years old. 

The building took fire, which spread so 
rapidly that the employees were saved 
with difficulty, the building being a total 


loss. 


Boiler Explosion at Knoxville 


A boiler in the plant of the Royal 
Marble Co., Knoxville, Tenn., exploded 
at 10 o’clock a.m., on Feb. 5, instantly 
killing two men and injuring three others. 
The boiler and boiler room were com- 
pletely demolished. The cause of the 
explosion is not known. 


Locomotive ‘Boiler Explodes 


By the explosion of the boiler of a 
heavy freight engine on the New York, 
New Haven & Hartford R.R. at New 
Haven, Conn., on Feb. 6, the engineer 
and the fireman were badly injured. 


Smoke Abatement Movement 
Censured 


In his address before the Electro- 
Metallurgical Society of Sheffield, Eng- 
land, Prof. J. O. Arnold took occasion to 
censure the smoke-abatement movement 
and to point out that without smoke steel 
IS impossible. 

So far as health is concerned, he said, 
the most mischief is caused by the house- 
hold smoke, yet it is usually ignored by 
the smoke inspectors. 
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Prof. Arnold asserted that in steel 
metallurgy, smoke is absolutely neces- 
sary. Any operation that removes the 
carbon will produce poor steel. If a 
smokeless flame is used all the carbon 
is burnt out and the surface of the steel 
is made rotten. It is realized by many 
that smoke is essential to the manufac- 
ture of good steel and metallurgical fur- 
naces are exempted, but the question of 
mixed stacks is continually coming up to 
the annoyance of manufacturers. 


Cylinder Head Blows Off 


On Jan. 31, at the Potter Oilcloth 
Works, Second St. and Erie Ave., Phila- 
delphia, Penn., the cylinder head of the 
engine blew off with such force as to 
send it through the engine-room wall. 

The engineer was stunned by the ex- 
plosion and while lying helpless on the 
floor was literally boiled to death by the 
escaping steam. He was alone in the 
engine room at the time and the accident 
was not discovered until the broken en- 
gine had ceased to work and employees 
came to investigate the cause for the 
machinery shutting down. 


Colors for Piping 

Standard colors for pipe systems have 
been adopted by the Verein Deutscher In- 
géenieure, the Association of Miners in 
the Dortmund district, and the central 
Unions of German Heating Engineers 
and of German Revision Engineers. 
Green is to indicate water; yellow, gas; 
blue, air; white, steam; black, tar; pink, 
lyes; pink with a red ring, acid; brown, 
oils, and gray, vacuum. A black ring 
or band indicates impurity; a red ring, 
danger; thus a green pipe with a black 
ring carries refuse water; a white pipe 
with a red ring carries superheated 
steam; a yellow pipe with a brown ring, 
oil-gas; a yellow pipe with a blue ring, 
producer gas; with a green ring, water 
gas, etc. It is not proposed to paint the 
whole pipe, as this would in many cases 
be impracticable. What is proposed is 
to fix a label of sheet metal at suitable 
spots and intervals, indicating in addition 
the direction of flow and further par- 
ticulars.—Mechanical Engineer. 


Sacramento Valley Power Co. 


Sold 


The Northern California Power Com- 
pany, Consolidated, on Feb. 1, at San 
Francisco, bought the Sacramento Valley 
Power Co. for a consideration said to be 
$1,000,000. Prominent bankers and capi- 
talists figure in the transaction as direc- 
tors and owners in both concerns. 

The country north .from Chico is 
mainly interested in this merger proposi- 
tion. The two companies have developed 
about 27,000 hp. and can readily in- 
crease this in excess of 50,000, because 
of valuable water rights. 
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The Sacramento Valley Co. was formed 
about two years ago by a consolidation of 
several smaller concerns and has been 
the only competitor of the other com- 
pany in the northern counties. 

The Northern California Power Co. 
has been in existence for a number of 
years and is a combination of eight 
smaller concerns. It supplies electric 
light and power, gas and water to many 
northern localities. 

It is said the deal has been made in 
order to give increased light and power 
facilities to the northern towns at exist- 
ing rates, many economies being effected 
by the merger. 


Dinner to Charles F. Hart 


On Jan. 25, at Vogelsang’s, Charles F. 
Hart, a former vice-president of the 
National Association of Stationary Engi- 
neers, and now residing in London, 
was given a dinner by his many friends 
in Chicago. 

The “fuel contract”—otherwise the 
menu—may have had a few operating 
features that might be objected to by 
the conservative engineer, but we under- 
stand that at no time were the boilers 
under any severe strain and that the 
“liquefied rivets” held tight throughout 
the test. The specifications for “fuel” 
follow: 


FUEL CONTRACT 
Martini Cocktail 
Gives that Olympic Roll 
Olives Celery 
Italy and Kalamazoo have nothing on us. 
Cream of Tomato 
A la Boiler Compound 
Tenderloin Steak, Mushroom Sauce 
65,000 Tensile Strength Liquefied Rivets 
Green Peas Special Baked Potato 
No. 3 Mesh Superheated Spuds 
Lettuce, Chicory and Tomato Salad 
French Dressing 
Free-For-All, make your own book on this 
Brie Cheese Toasted Wafers 
The Tie that Binds 
Coffee 
Eases the Pain of Oratory 


Smoke 
Immune from Prosecution 


Program of A. B. M. A. 
Convention 


At the American Boiler Manufacturers’ 
Association’s twenty-fourth annual con- 
vention, to be held in New Orleans, Mar. 
12 to 15, the following papers will be 
presented: “Rivets,” D. J. Champion, of 
the Champion Rivet Co.; “Compressed 
Air and Its Uses,” Thomas Aldcorn, Chi- 
cago Pneumatic Tool Co.; “The Manu- 
facture of Charcoal Iron Boiler Tubes,” 
H. A. Beale, Jr., Parkesburg Iron Co.; 
“Boiler Explosions: Their Causes and 
Prevention,” Francis B. Allen, Hartford 
Steam Boiler Inspection & Insurance 
Co.; “The American Boiler Manufac- 
turers’ Association as It Is and as It 
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Should Be,” W. H. S. Bateman, sales 
agent, Champion Rivet Co., Parkesburg 
Iron Co., Chicago Pneumatic Tool Co.; 
“Segregation of Steel,” Charles L. Hus- 
ton, Lukens Iron & Steel Co.; “Modern 
Boiler Shops and How they Should be 
Equipped,” H. C. Meinholtz, Heine Safety 
Boiler Co. 

The question of uniform boiler laws 
will be taken up. 

A ladies’ auxiliary is to be formed at 
the New Orleans convention, and the 
Boiler Manufacturers and members of 
the Supply Men’s Association are re- 
quested to bring their ladies with them. 
An excellent program of entertainment 
will be provided for the visiting members 
and guests. 


Supply and Machinery Manu- 
facturers’ Convention 


The next triple convention of the 
American Supply and Machinery Manu- 
facturers’ Association, the National Sup- 
ply and Machinery Dealers’ Association 
and the Southern Supply and Machinery 
Dealers’ Association will be held at 
Norfolk, Va., on May 13 to 15. Con- 
vention headquarters will be at the 
Monticello Hotel, where accommoda- 
tions for a large proportion of the 
delegates may be had. Other accom- 
modations have been provided for the 
overflow in first-class hotels nearby. 


New Publications of Bureau 
of Mines 


Bulletin 15. “Investigations of Ex- 
plosives Used in Coal Mines,” Clarence 
Hall, W. O. Snelling and S. P. Howell, 
with an introduction by C. E. Munroe, 
and a chapter on the natural gas used at 
Pittsburg, by G. A. Burrell. Technical 
Paper 6. “The Rate of Burning of Fuse 
as Influenced by Temperature and Pres- 
sure,” W. O. Snelling and W. C. Cope. 
Technical Paper 7. “Investigations of 
Fuse and Miners’ Squibs,” Clarence Hall 
and S. P. Howell. 

REPRINTS—Bulletin 31. “Incidental 
Problems in Gas-producer Tests,” R. H. 
Fernald, C. D. Smith, J. K. Clement and 
H. A. Grine. Reprint of Geological Sur- 
vey Bulletin 392. Bulletin 32. “Com- 
mercial Deductions from Comparisons of 
Gasoline and Alcohol Tests on Internal- 
combustion Engines,” R. M. Strong. Re- 
print of Bulletin 392. Bulletin 33. 
“Comparative Tests of Run-of-mine and 
Briquetted Coal on the Torpedo Boat 
‘Biddle, ” W. T. Ray and Henry Krei- 
singer. Reprint of Bulletin 412. 

The bureau has these publications for 
free distribution, but can give only one 
copy of the same bulletin to one person. 
Order by number and title, and apply to 
the director of the Bureau of Mines, 
Washington, D. C. 
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Engineering Books in all 
Fields 


The McGraw-Hill Book Co. announces 
the completion of arrangements for the 
sales agency of the technical books of 
the Railway Age Gazette, American En- 
gineer and Signal Engineer. This makes 
the company publishers and distributors 
of books for the three journals, but it 
does not affect the publication of the 
papers themselves in any way. With the 
addition of these three papers in the 
railroad field, the company now pub- 
lishes books for the twelve leading 
American engineering papers in the fields 
of civil, mechanical and electrical engi- 
neering, electric and steam railroading, 
machine tools, mining, metallurgy, chem- 
ical engineering, etc. The papers now 
represented are American Machinist, En- 
gineering News, Electrical World, Rail- 
way Age Gazette, Electric Railway Jour- 
nal, Power, Engineering Record, Engi- 
neering and Mining Journal, Coal Age, 
Metallurgical and Chemical Engineering, 
American Engineer and Signal Engineer. 


NEW PUBLICATION 


KONDENSW ASSER-ABLIETER 


(Steam 
Traps). 


A Comparison of the Vari- 
ous German, English and American 
Types. Their Construction, Opera- 
tion and Maintenance. By Robert 
Wagner. Published by Hochmeister 
& Thal, Leipzig, 1911; 424 pages, con- 
taining 484 illustrations. 

In this work, which is as yet available 
only in the original German, Mr. Wagner 
has not attempted to present any new 
ideas on the subject of steam traps, but 
has written it to fill a gap which he con- 
sidered existed in technical literature. 

With considerable -attention to detail, 
he reviews the entire field of steam traps 
in a more or less encyclopedic manner, 
discussing their purposes, uses and main- 
tenance and the calculation, construction 
and selection with regard to specific re- 
quirements. His study comprises the 
German, English and American types, 
which he compares in relation to their 
construction, effectiveness and mainte- 
nance. He points out that a good many 
mistakes are being made in the applica- 
tion of the steam trap; the book is written 
therefore from a practical standpoint with 
a view of aiding practical men in their 
choice of this apparatus. 

The first three chapters are devoted to 
a general discussion of the phenomena 
of condensation, the process of the ac- 
cumulation of water, and the separation 
of water from the steam. The author 
then goes on to explain the conditions 
under which this takes place and the 
disadvantages, evils and dangers of con- 
densation and its prevention. 

A chapter is devoted to the installa- 
tion and care'of steam traps, followed 
by another on the calculation and con- 
struction of traps, thus giving, in a brief 
way, a theoretical background for the 
author’s fuller treatment of the various 
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types of traps in use. Throughout the 
rest of the book he discusses various 
types in detail, with appropriate pictures, 
drawings, diagrams and tables; he goes 
into the construction, advantages, disad- 
vantages and peculiar uses to which each 
type can be put. 

The book would be valuable if it ac- 
complished no other purpose than that 
of bringing together in a single volume 
all that has been achieved in this par- 
ticular branch of steam engineering; but 
in view of the extensive use of steam 
for various purposes, such as power, 
heating, etc., in modern industries, the 
author has supplied a real need in the 
way of offering a ready-reference book 
for the user as well as for the con- 
structor of steam traps. The work is 
written in a clear, concise and popular 
style which even the layman will find 
readily understandable. 


SOCIETY NOTES 


The American Association of Boiler !n- 
spectors will hold its annual dinner at 
the Broadway Central Hotel, New York, 
on the evening of Feb. 21. 


The New York State Association, 
N. A. S. E., will hold its seventeenth an- 
nual convention in Yonkers on June 14 to 
16. The Getty House will be the head- 
quarters and the sessions will be held in 
the Armory, Waverly St. Plans are laid 
to have a large manufacturers’ and deal- 
ers’ exhibit. 


PERSONAL 


W. M. Vreeland, formerly chief engi- 
neer of the Celluloid Co., Newark, N. J., 
has accepted a position as chief engineer 
in the plant of L. Bamberger & Co., 
Newark, N. J. 


J. M. Tomey, -formerly with the Pru- 
dential Life Insurance Co., has been ap- 
pointed chief engineer of the new Central 
Commercial and Manual Training High 
School at Newark, N. J. 


Howard W. Evans has been engaged 
by the Best Manufacturing Co., Pitts- 
burg, Penn., and will hereafter super- 
vise its sales, order and engineering de- 
partments. Mr. Evans is a specialist in 
piping materials. He formerly occupied 
a similar position with the Crane Co., 
Chicago, III. 


E. T. Adams, who was in charge of the 
gas-engine work of the Allis-Chalmers 
Co. when the great engines for Gary and 
South Chicago were built, is said to have 
interested himself in the Grine oil gas 
producer, described in our issue of Nov. 
14, and to have effected improvements 
which will insure its commercial success. 
The Wisconsin Engine Co., of Corliss, 
Wis., of which Mr. Adams is president, 1S 
said to have acquired the patent rishts 
and to be arranging for the introduction 
of the producer upon a large scale. 
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Moments with the Ad. Editor 


One hears about thought transference— 
about projecting one’s thoughts into another 
man’s mind—and marvels. 


As a trick or amusement it can’t be 
equalled— 


As an adjunct to a modern business it 
isn’t worth one iota. 


One cannot employ a telepathist to 
project a thought—without words—to 30,000 
or 40,000 people, at so much per projection. 


One cannot “wish’’ a man into buying 
anything without giving him some tangible 
“reasons why.” 


Yet there are manufacturers who uncon- 
sciously seem to have this idea. 


They think that because they know a 
thing to be so—that their knowledge natur- 
ally is common knowledge. 


They think that because they make a 
good device the world will become aware 
of it without their going to any trouble 
telling about it. 


But this class of manufacturer is rapidly 
becoming converted—he is gradually com- 
ing to see that the only way to reap a harvest 
is to harness modern methods to his business. 


The bulk of the manufacturers of power- 
plant devices know that the power-plant man 
buys only upon solid, can’t-get-away-from 
facts, 


They know that power-plant men do 
their own thinking, that they do their own 


selecting, and that when they select, it is only 
because the device in question has been 
proven to be one they need—- 


For the saving it will effect, or for the 
improved work it will help accomplish. 


And consequently these manufacturers 
tell you, in the Selling Section of your paper, 
the points that make their devices better, 
more serviceable, more economical. 


They show you why their goods should 
be used, and they let you be judge as to 
whether or not their goods should be used in 
your plant. 


These are the manufacturers who are 
“reaping the harvest.’’ 


They tell their stories in such a way that 
you can’t help but get valuable ideas from 
them. 


They put you in the way of thinking 
up ways and means of lessening expenses, and 
increasing efficiency— 


Which means progress for you personally. 


These are manufacturers you should 
listen to with much attention. 


Their talks are meaty, full of real argu- 
ments—they do not depend upon “mental 
telepathy ’”’ to sell their goods— 


They have the “reasons why” and are 
not afraid to tell them to you. 


Go through this Selling Section carefully 
and prove these things to your own satisfac- 
tion. 
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NEW EQUIPMENT 


The installation of a new electric-light 
plant, at Minden, Neb., is contemplated. 

The local electric-light plant at Ean- 
croft, Ont., was recently destroyed by 
fire. 

Meyersdale, Penn., is considering the 
pee 4 installation of a municipal electric-light 
plant. 

Meigs, Ga., is considering the installa- 
tion of a municipal electric-light plant, 
to cost $5000. 

Tampa, Fla., 
ments to its water-works plant. 
McKay is mayor. 


Wolcott, N. Y., is considering the con- 
struction of a water-works system. Es- 
timated cost, $35,000. 


Oxford, Ohio, is. contemplating the in- 
stallation of a 300-hp. boiler in the mu- 
nicipal electric-light plant. 
is Muskegon, Mich., will install three new 
; boilers in the municipal pumping station. 
Harry Beck is city engineer. 


The Aberdeen Railway Co., Aberdeen, 
S. D., will construct a new power plant. 
N. Herreid is general manager. 

The Washington Union Coal Co. will 
construct a power station, at Tono, 
Wash. Estimated cost, $250,000. 


The Alpine Power Co., Alpine, Tex., is 
considering improvements to its power 
plant. J. L. Crawford is president. 

The installation of an electric-light 
plant at the Los Angeles Military Acad- 
emy, Bairdstown, Calif., is contemplated. 


The Texas Electric Co., Dallas, Tex., 
has been incorporated to build a power 
plant. J. V. Watkins, Dallas, is presi- 
dent. 


The construction of an electric-power 

plant, at North Brookfield, Mass., is being 

rita considered. Frank E. Winchell is in- 
terested. 


The U. S. Reclamation Service is con- 
templating the construction of a power 
plant, at Palisades, Colo. John Page is 
engineer. 

The Consolidated Lighting Co. will in- 
stall a 2500-kw. generator in its power 
plant,.at Montpelier, Vt. H. D. Larabee 
is manager. 


is considering improve- 


The Northern Ohio Power Co., Akron, 
Ohio, will build a new power house, at 
Cuyahoga Falls, Ohio. C. H. Howland, 
Akron, is president. 


Norwich, Conn., is considering the in- 
stallation of a 2000-kw. turbo-generator 
unit at the municipal electric plant. Es- 
timated cost, $37,000. 


The Falls City Electric Light & Power 
Co., Falls City, Ore., will install a new 
dynamo and generator in its plant. W. 
E. Newman is president. : 


The Mansfield Ice & Light Co., Mans- 
field, La., will make considerable im- 
provements to its ice and light plants. 
D. G. Petty is president. 


Conemaugh, Penn., is considering sev- 
eral improvements to'the municipal elec- 
tric-light plant. William F. Albright is 
superintendent of plant. 


Mount Forest, Ont., will install a 100- 
kw., 133-cycle, 1100-volt generator, in the 
municipal electric-light plant. John 
Morris is superintendent. 


The Lancaster Electric Light Co., Lan- 
easter, Wis., will install a new dynamo 
and engine in its plant. J. G. Harsh- 
berger is vice-president. 


Selling—P O W E R—Section 


The Montreal & Southern Counties Ry. 
Co., Montreal, Que., is considering the 
construction of a new substation. W. B. 
Powell is general manager. 


' The Minetto-Meriden Co., Minetto, N. 
Y., will construct a two-story addition to 
its power plant. A. S. Coffin, 109 Rand 
St., Chicago, Ill., is architect. 

Wagoner, Okla., is making preliminary 
arrangements for the installation of a 
municipal electric-light plant. = 
Harrison is light commissioner. 


Owen Sound, Ont., is considering the 
installation of a 500-kw. steam turbine, 
in the municipal electric-light plant. J. 
R. McLinden:is manager of plant. 

The Idaho-Oregon Light & Power Co. 
will construct an electric-light plant, at 
Huntington, Ore. O. G Markhus, 
Boise, Idaho, is general manager. 


Bids will soon be received for the con- 
struction of a power house for St. Vin- 
cent’s Home, at Seventeenth St. and 
Woodland Ave., Philadelphia, Penn. 

Bids will be received by the United 
States Reclamation Service, Department 
of Interior, Fallon, Nev., until 4 p.m., 
Feb. 26, for an electric-power shovel. 


Gunnison, Colo., will receive bids until 
Feb. 21, for the construction of a water- 
works plant. Burns & McDonnell, Kan- 
sas City, Mo., are consulting engineers. 


Clarksville, Ark., will receive bids 
until Mar. 1 for the construction of an 
electric-light plant. W. N. Gladstone, 
Fayetteville, Ark., is consulting engineer. 


Plans are being prepared by Crum & 
Davidson, Frederick, Md., for the con- 
struction of a water-works system at 
Walkersville, Md. Estimated cost, 
$50,000. 


Burns & McDonnell, Kansas City, Mo., 
are preparing plans for the construction 
of a municipal electric-light plant, at 


Minneapolis, Minn. Estimated cost, 
$15,000. 
The State Board of Control, Sedro 


Woolley, Wash., will receive bids until 
noon, Feb. 20, for the construction of a 
power plant, at the Northern Hospital 
for Insane. 


The Miami Electric Light & Power Co., 
Miami, Fla., is considering the construc- 
tion of an addition to its power plant. 
John N. MacGonigle, Jacksonville, Fla., 
is superintendent. 


The Great Shoshone & Twin Falls 
Water Power Co., Twin Falls, Idaho, will 
enlarge its power plant, at Shoshone 
Falls, D. C. MacWatters, Milner, Idaho, 
is general manager. 


Lansing, Mich., is considering the ex- 
penditure of $46,000 on improvements and 
additions to the municipal electric-light 
plant and water-works system. C. A. 
Cable is chief engineer. 


The Syracuse Lighting Co. will con- 
struct substations at Marcellus, Marcel- 
lus Falls, Skaneateles and Skaneateles 
Junction, N. Y. J. C. De Long, Syracuse, 
N. Y., is general manager. 


The Madison Light & Fuel Co., Madi- 
son, Ind., has incorporated, to take over 
and reconstruct the Madison gas and 
electric-light plant. Earl F. Potter, Wil- 
lard C. Bevine and Henry L. Hanley are 
the incorporators. 


The Scranton Electric Co., 
Penn., will install a 7500-kw., 60-cycle, 
four-wire, 4000-2300-volt generator, two 
2000-kw. alternating-current synchron- 
ous motors and a 750-kw. direct-current 
balancer set. D. T. Campbell is manager. 


Scranton, 
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The city commissioners of Calgary, 
Alta., will receive bids until noon, Mar. 
15, for one 2500-kw. turbo-generator, one 
1000-kw. synchronous motor generator, 
one 50-kw. and one 25-kw. motor-driven 
exciter. J. M. Miller is city clerk. 


BUSINESS ITEMS 


James B. Brady has been elected vice- 
president of Manning, Maxwell & Moore, 
85 Liberty St., New York, in place of 
W. O. Jacquette, resigned. 


The George M. Newhall Engineering 
Co., Philadelphia, Penn., have removed 
their general offices to 807-8-9 Morris 
Building, 1421 Chestnut St. 


The Delaware Water Co., Delaware, 
Ohio, have purchased another set of Mac- 
Donald shaking grates from the Robb 
Engineering Co., Ltd, South Framing- 
ham, Mass. 

Walter A. Giles, formerly with the 
Locke Regulator Co., Salem, Mass., is 
now with the Consolidated Engine Stop 
Co., and represents them in the Pitts- 
burg, Penn., district. 


The Terry Steam Turbine Co., Hart- 
ford, Conn., is now installing in the Far 
Rockaway plant of the Queensboro Gas 
& Electric Co. two high-pressure type 
blowers direct-connected to Terry non- 
condensing steam turbines. 


The York Manufacturing Co., York, 
Penn., has sold, since Nov. 28, 1911, 18 
ice-making plants, aggregating a total 
of 653 tons of ice daily, and 58 refriger- 
ating plants aggregating a total of 1219 
tons of refrigeration daily. 


The Danubil Packing Co., 253 Broad- 
way (G. G. Schick) has closed contract 
with the Navy Department for its entire 
supply of sheet packing. This contract 
was awarded after severe competitive 
tests extending over a year. 


The Ashton Valve Co., 271 Franklin St., 
Boston, Mass., manufacturers of gages 
and pop safety valves, have added to 
their line the Ashton sanitary bubbling 
drinking fountain and will send descrip- 
tive bulletins to all interested. 


Stephen M. Hall, Massachusetts Insti- 
tute of Technology, Class 1900, formerly 
with the Garwood Electric Co., has as- 
sociated himself with the Consolidated 
Engine Stop Co., Thirty-eighth St. and 
Ninth Ave., New York, as general sales 
engineer. 


Owing to the increasing use of hy- 
draulic presses and the steady growth 
of its business the Watson-Stillman Co., 
50 Church St., New York, has found it 
necessary to make an immediate ext2n- 
sion of its manufacturing facilities. To 
take care of business increase it was 
considered advisable to reorganize the 
board of directors. The new officers 


elected are Francis H. Stillman, presi- 
dent (reélected); E. A. Stillman, vice- 
president; J. P. Bird, treasurer; A. F. 


Stillman, secretary and works manager, 
and Carl Wigtel, chief engineer. 


The contract for the entire equipment 
of Power House No. 1 of the Los Angeles 
Aqueduct Hydro-Electric Project has 
been awarded to the Westinghouse Elec- 
tric & Manufacturing Co., East Pitts- 
burg, Penn. There will be installed 
three 9375-kva., 6600-volt, 50-cycle, three- 
phase waterwheel generators running at 
200 r.p.m., and two 250-kw., 250-volt 
direct-current waterwheel generators 
used as exciters; ten 3150-kva., single- 
phase, 50-cycle oil-insulated water-cooled 
transformers for raising the generator’ 
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voltage (6600) to that of the transmis- 
sion, 60,000. In the substation there will 
be installed nine 5000-kva., single-phase, 
oil-insulated water-cooled transformers 
for stepping down the transmission volt- 
age to either 33,000 or 16,000 for sec- 
ondary distribution. 


ENGINEERS W ANTED 


Under this head are published, without 
charge, advertisements of actual vacan- 
cies in power plants for operating engi- 
neers and assistant engineers. For the 
guidance of applicants for advertised 
positions, the advertisements must con- 
tain particulars to show the class of 
service demanded and the wages paid. 
Employers who desire to advertise under 
this head are requested to write for a 
blank form of application. 


HELP WANTED 


Advertisements under this head are 
inserted for 25 cents per line. About five 
words make a line. 

ENGINEER for power plant. Address 
J. S. Eckert, superintendent Rock County 
Sugar Co., Janesville, Wis. 

SALESMAN — Thoroughly competent 
steam specialty salesman; one that can 
sell high-grade goods. Address “M. M. 
Co.,”” Power. 
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AGENTS for first-class steam specialty 
in use ee United States. Ad- 
dress C. S. Wood, 410 S. 15th St., Phila- 
delphia, Penn. 


THE VULCAN SOOT CLEANER offers 
an exceptional opportunity for ag 
specialty salesman Address G. 
monds & Co., 802 Steinway Bg Chi. 
cago, Ill 


MANUFACTURERS’ AGENTS to han- 
dle thoroughly guaranteed steam spe- 
cialties; feed water heaters, steam and 
oil separators, traps and exhaust pipe 
heads; not necéssary to represent entire 
line if interested in only part of it; our 
specialties are well advertised and of 
good reputation. Box 569, Power. 


SITUATIONS WANTED 


Advertisements under this head are 
inserted for 25 cents per line. About five 
words make a line. 


ENGINEER or superintendent of small 
electric power plant; eight years’ ex- 
perience, producer gas, oil or steam; 
employed at present, but desire change; 
good reasons; married, sober and cap- 
able of rebuilding plant if necessary; 
state salary. Address Box 581, Power. 


MISCELLANEOUS 


Advertisements under this head are 
inserted for 25 cents per line. About five 
words make a line. 
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PATENTS ee L. Parker, 
Patents, 904 St., Washington, D. C. 


EVERY ENGINEER should be posted 
regarding the new system of vacuum 
heating installed without payment of 
royalty; I have valuable informacion; 
write today. M. Y. C., 1417 W. Jacks? 
Blvd., Chicago, I11. 


FOR SALE 


Advertisements under this head are 
inserted for 25 cents per line. About five 
words make a line. 


FIVE CORLISS vertical water leg, and 
sixteen Manning vertical type boilers. 
J. P. Coats, Ltd., Pawtucket, R. L. 


8x10 SKINNER ENGINE, direct con- 
nected to 30-kilowatt generator, and 
8x10 Allfree engine, direct connected to 
20-kilowatt generator . Address “Engin- 
eer,” Box 2, Station A, Cincinnati, Ohio. 


ONE SMITH VAILE triplex pump, size 
514%4x8, direct-connected to Stanley alter- 
nating current, style 1-75 hp. motor, 
three-phase, 60 cycles, 720 r.p.m., 440 
volts, 10 amperes. C. & W. I. R.R. Co., 
Geo. L. Pollock, P. A., Chicago. 


LATEST MODEL, heavy duty, 18x42 
Brown engine, installed 1904; no reason- 
able offer refused; this engine was op- 
erated by builders’ engineer; for sale ac- 
count of removal; splendid equipment, 
oil guards, lubricators, metallic packing. 
Box 575, Power. 
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Accurate Gauges Mean 
Accurate Firing 


Be sure that your Gauges are not mislead- 
ing you. 


The American Dead Weight 


Gauge Tester 


keeps the gauges absolutely accurate and 
you'll be sure that your firing is being done as 
it should be — 


You'll be sure that the pressure indications 
on the gauge dial are actual facts and not near- 
facts. The American Dead Weight Gauge 
Test is the sure way of testing gauge accuracy. 


SIGN AND MAIL COUPON 


American Steam Gauge & Valve Mfg. Co. 
Boston, Mass. 2-20-12 
Send me your Pocket Edition Catalog 


It tests by dead weights and shows instantly 
whether the gauges are keeping you correctly 
informed of the real pressures carried on the 
boilers. 


It is substantially constructed, lasts a long 
time, has all the advantages of the mercury 
column inclosed in much smaller space. It 
takes doubt out of the boiler room. 

Write today for Pocket Edition of our gen- 
eral Catalog. 

You'll find this just the sort of a book you'll 
be glad to receive. It’s the sort of book 
we’re glad to send—a handy book for quick 
reference. 


American Steam Gauge & Valve Mfg. Co. 


Boston, Mass. 


Sales Offices in New York, Chicago, San Francisco, Pittsburg, Atlanta, Montreal 


THE BEST HOUSES EVERYWHERE SELL OUR PRODUCTS 
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JENKINS > 
MARK 


The Highest Type Of 
Back Pressure Valves 


Jenkins Bros. Piston and Air Cushion Patterns 


They are extremely sensitive and work free- 
ly without the slightest jar or pounding. 


The piston and air cylinder are as carefully 
fitted as in the best steam engines, and, 
working in connection with suitably ar- 
ranged air valves, the main valve is cush- 
ioned and made absolutely¢noiseless un- 


der all conditions. 


Fig. 
Witb Piston and Air Cusbion, 
and Lever and Ball, as regue 


h They are made in sizes 4 to 24 inches 
inclusive, with 
wheel, chain and weight, as shown in Fig. 158. 
Sizes 3 to 10 inches are also made with 
ball and lever as shown in Fig. 158a. 
When the back pressure to be carried is 
Over 4 pounds, we advise the use of the 
chain and weight design, Fig. 158. Sizes 
3 to 12 inches are either screwed or flanged. 


Like all genuine Jenkins Bros. Valves the 
above can be obtained at most good dealers. 
Ask your dealer to supply you. We will be 


glad to forward you a copy of our latest Cat- With Piston and Ais Cush. 
alog direct upon request. 


as regularly made in sizes 
inches to 24 inches. 


Jenkins Bros. 


80 White Street, New York 35 High Street, Boston 
133 N. 7th Street, Philadelphia 300 West Lake Street, Chicago 
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Eureka Packing Co..... 53, 87 | Cameron Steam Pump 
Garlock Packing Co...... 9 Works, 91 
Greene, Tweed & Co., 90 
51. 4th cover | McGowan Co., John H..... 90 
Tripp Metallic Packing co. 87 Pumps, Electric 
Paint, Graphite Cameron Steam Pump 
United States Graphite Co. 95 91 
90 
ae Quimby, Inc., Wm. E..... 90 
Rellose Go, Mi Boller | Pumps, Force Feed 
National Tube Co......... 70 | Richardson-Phenix Co..... 47 
Pipe Bending Pumps, Jet 
National Pipe Bending Co. 54 | McGowan Co., John H..... 90 
Whitlock Coil Pipe Co. 70 | Pumps, Oil 
14 
Pipe Clamp Cameron Steam Pump 
Yarnall-Waring Co........ 71 91 
Pipe Coils Lunkenheimer Co......... 4 
National Pipe Bending Co. 54 mange: Brose. Co........... 60 
National Tube*Co......... 70 | Patterson & Co., Frank L.. 54 
Whitlock Coil Pipe Co.... 70 | Quimby, Inc., Wm. E..... 90 
Richardson-Phenix Co..... 47 
Piping, High Pressure Sherwood Mfg. Co......... 52 
HRellogs Co., M. W.:....... 62 | Sterling Machine Co...... 59 
Pipe Cutting and Threading Pumps, Oil Force-feed 
Machines Lunkenheimer Co......... 4 
Armstrong Mfg. Co....... 72 | Richardson-Phenix Co.... 47 
aon = Keeler Mfg. Co. 72] Sterling Machine Co...... 59 
Oster Mfg. 93 | Pumps, Pneumatic 
Pi Threading Ma- Ingersoll-Rand Co......... 111 
Treadwell. Co., Inc, M. H.. 85| Pumps, Power 
Mfg. Co.......... 00 | Cameron Steam Pump 
Pipe Fittings Patterson & Co., Frank L.. 54 
Jefferson Union Co........ 67 uimby, Inc., ae 90 
Lunkenheimer Co......... 4 heeler Mfg. Co., C. 7 90 
National Tube Co......... 70 | Whitlock Coil Pipe ta 70 
Pittsburg Valve Foundry 
& Construction Co...... 64 | Pumps, Screw 
CO... 1 Quimby, Inc., Wm. E..... 90 
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Pumps, Steam 


Cameron Steam Pump 
90 
McGowan Co., John H..... 90 
Mason Regulator er 66 
Wheeler Condenser & En- 
91 
Wheeler Mfg. Co., C. H... 90 
Worthington, Henry R.... 90 
Pumps, Vacuum 
Cameron Steam Pump 
91 
Connersville Blower Co., 
88 
McGowan Co., John H..... 90 
Wheeler Cond. & Engr. _ 91 
Wheeler Mfg. Co., C. H. 90 
Pyrometers 
American Steam Gauge & 
Vaive Mise. 41 
Schaeffer & Budenberg 
Rams, Steam 
Penberthy Injector Co.... 13 
Reducing Wheels 
American Steam Gauge & 
Warve Mig. 41 
Robertson & Sons, Jas. L.. 53 
Trill Indicator Co......... 54 
Regulators, Damper 
Elliott Co., 
7, 52, 59, 69, 71, 78, 85 
Lagonda Mfg. Co....3d cover 


Locke Regulator Co....69, 110 
Mason Regulator Co...... 66 
Robertson & Sons, Jas. L.. 53 


Schaeffer Budenberg 
72 
Regulator Co....... 93 
Turbo-Blower Co.......... 106 
Wine dite. Co,, J... 55 
Regulators, Feed Water 


Steam 
7, 52, 59, 69, 71, 78, 85 


District 


Harrison Safety Boiler 
lst cover, 43 
Lagonda Mfg. Co....3d cover 
Mason Regulator Co...... 65 
Northern Euipment Co.... 64 
“S-C” Regulator Co....... 93 
78 
55 


Regulators, Pressure 


American District Steam 


99 
Chaplin- Fulton Mfg. Co. 94 
Elliott Co. 

"ba, 59, 69, 71, 78, 85 
Hughson’ Steam Specialty + 
od Mfg. Co....3d cover 
Lytton Mfg. Corporation. . 76 
Mason Regulator Co...... 6 
Northern Equipment Co... 64 
Robertson & Sons, Jas. L.. 53 
Squires 8 
Watson & McDaniel Co.... 91 


Regulators, Pump 


Elliott 
, 52, 59, 69, 71, 78, 85 
Hughson’ Steam Specialty 70 


Squires 78 
“S-C” Regulator 93 


Revolution Counters 
American Steam Gauge P ‘ 


Waive Mie. Co........ , 41 
Ashton Valve Co., The.... 69 
Schuchardt & Schiitte..... 76 
Rheostats 
General Electric Co....... 113 
Rope, Transmission 
American Mfg. Co......... 74 
Rubber Joints 
Diamond Rubber Co...... 87 
Second Hand Machinery 
Hewes & Phillips’ Iron 

Separators, Ammonia 
Direct Separator Co....... 86 
Elliott 

59, 69, 71, 78, 85 
Harrison’ Safety Boiler 

Separators, Oil 
Austin Separator Co.....- 76 


Baragwanath & Son, Wm. 54 
Direct Separator 86 


Elliott Go 
, 52, 59, 69, 71, 78, 85 
Safety Boiler 


Works.........1st cover, 43 
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Don’t Lubricate 
Your Boilers 


ANY boiler defects and explosions are due to oil in the feed water 
forming exceptionally hard and troublesome boiler scale. This is be- 
cause the engines and auxiliaries are supplied with 4 or 5 times as 

much oil as is actually necessary. This oil passes out with the exhaust and 
is mixed with the boiler feed water in the heater. 

With the Richardson Lubricator which employs “the little drop of 
oil per stroke principle’’ the case is entirely different. Every cylinder full of .. 
steam is supplied with just enough oil for that stroke. : Ps 

The ordinary types of hydrostatic and mechanical lubricators feed big ; 
drops of oil which are supposed to lubricate several strokes of the piston, but 
as a matter of fact, most of every big drop passes out with the exhaust and 
on into the boilers causing local overheating and bagging. 

The Richardson Lubricator also reduces the oil bill by 25 or 50%, 
increases the efficiency of the engine and will last as long as the machine to 
which it is attached. 

If you are not entirely familiar with this new scientific system 
of cylinder lubrication, write for our treatise M 53 on ‘“‘Cylinder Lu- 


brication.”’ 

9 LARGEST EXCLUSIVE MANUFACTURERS OF OILING DEVICES 
Works: Milwaukee, Wis. a 

Sales Offices, New York, Boston, Pittsburg, Chicago, Philadelphia 65 i 


\ 
- | RICH FEED OIL PUMP. 
| MODES OSONTEHENIX CO % 
# 
| 
: 
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Separators, Oil—Continued 


Hoopes Mig. CO... 80 
liberty Mite. Co. 
Nashua Machine Co....... 76 
Ohio Blower Co. 
Robertson & Son, Jas. os 53 
Webster & Co., arren. 56 
BEES. CO. 76 
Separators, Steam 
Austin Separator Co.. 76 
Baragwanath & Son, Wm. 54 
Direct Separator Co....... 86 
Elliott Co 
7, 52, 59, 69, 71, 78, 85 

Harrison Safety Boiler 

1st cover, 43 
Hughson Steam Specialty 

Nashua Machine Co....... 76 


Patterson & Sons, Jas. L.. 54 
Robertson & Sons, Jas. L.. 53 
Watson & McDaniel Co... 91 
Webster & Co., Warren... 56 
Whitlock Coil Pipe Co.... 70 
Shaft Hangers 
Royersford Foundry & Ma- 
Shafting 
Creason Co., Gee. V 75 
Shafting Aligning and 
Leveling Apparatus 
Rinkead Mis. Co....iscce 
Sight Feeds 
Richardson-Phenix Co..... 47 
Skylights 
Burt WEES. CO. 14 
Smoke Recorders 
Hamler-Eddy Smoke Re- 
Spray Nozzles 
Buffalo Porge 107 
Schutte & Koerting Co...110 
Stokers, Chain Grate 
Babcock & Wilcox Co..... 91 
Green Engineering Co..... 84 
Stokers, Mechanical 
American Engineering Co. be 
Babcock & Wilcox Co..... 
McClave-Brooks Co....... 
Murphy Iron Works ...... 85 
Parson Mig. Co. 57 
Under- Feed” Stoker Co. of 
Strainers, Pump Suction 
American Engineering Co. 81 
Elliott 
52, 59; 69, 71, 78, 85 
Derby Mfg. Co.. 63 
Co....3d cover 
ster 0., Warren. 56 
Strainers, Water 
American Injector Co..... 98 
Elliott Co. 
52, 59, 69, 71, 78, 85 
Hayden & Derby Mfg. Co... 63 
Lagonda Mfg. Co....3d cover 
Liberty Mig. 
Superheaters 
Babcock & Wilcox Co..... 91 
Lagonda Mfg. Co....3d cover 
Parker Boiler Co.........- 93 
Power Specialty Co..... 52, 88 
Providence Engr. Works. .106 
Whitlock Coil Pipe Co..... 70 
Switchboards 
General Electric Co....... 113 
Westinghouse Electric 
Switches, Electric 
General Electric Co....... 113 
Tachometers 
Schuchardt & Schiitte..... 76 
Schaeffer Budenberg 
Tanks 
Graves Tank Works, Wm.. 96 
Morrin-Climax Boiler Co.. 93 
Scaife & Sons Co., Wm. B.. 94 
Taps, Stocks and Dies 
Armstrong Mfr. Co....... 2 
Bignall & Seale Mfg. Co. 72 
3 


Toledo Pipe Threading Ma- 
chine 
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Thermon:eters 
American Steam Gauge & 
CO... 40, 41 
CO. 4th cover 
Schaeffer & Budenberg 
Tools, Portable Repair 
Rookehy Ca, BB. 110 
Transformers 
American Steam Gauge & 
Wave Mie. Co........ 40, 41 
General Electric Co....... 113 
Westinghouse Electric & 


Trunsmission, Power 


American Mfg. Co....... 74 

& Ma- 
74 


Traps, Return 


Lytton Mfg. Corporation.. 76 
Nashua Machine Co...... 


Traps, Steam 
District Steam 


Anderson Co., V. D 
Chaplin-Fulton Mfg. Co. 94 
Direct Separator Co....... 86 


Elliott 
"52, 59, 69, 71, 78, 85 
Harrison Safety Boiler 
1st cover, 43 
Lytton Mfg. Corporation.. 76 
Morehead Mfg. Co 7 
Nashua Machine Co....... 76 
Newhall Eng. Co., Geo. M. 79 


— Coil Heater & Puri- $6 
Reliance “"Gauge ‘Column 


Schutte & Koerting Co. a 


Watson & McDaniel Co. 91 


Traps, Vacuum 


Lytton Mfg. Corvoration.. 76 
Morehead Mfg. Co 78 


Nashua Machine Co....... 76 

— Heater & Puri- 

Schutte & Koerting Go... 1110 

Tube Cap Reseating Ma- 
chines 

Lagonda Mfg. Co....... 3d cover 

Tube Cutters 

Lagonda Mfg. 


3d cover 


Tube Expanders 


Tube Protectors 

Tubing 

Jonns-Manville Co., H. W. 89 
ational Tube -Co... 70 


Tubing, Metallic 


Pennsylvania Flexible Me- 
Tubing Co....... 


Turbines, Centrifugal 
Terry Steam Turbine Co.. 62 


Turbines, Generating 
General Electric Co.... ..113 


Turbines, Hydraulic 


Allis-Chalmers Co......... 108 
Turbines, Steam : 

Allis-Chalmers Co......... 108 
General Electric Co....... 113 


Hooven, Owens,’ Rentschler 


Co. 07 
Sturtevant Co, F. 
Terry Steam Turbine ‘Co. 
Wing Mfg. Co, L. J 
Unions 
Gasket & Packing 


Jefferson Union Co........ 67 
Lunkenheimer Co......... 4 
mMational Tube ‘Co......... 70 
Valve Balls 
Diamond Rubber Co...... 87 
Valve Disks 


Diamond Rubber Co....... 87 
Gasket & Packing 
9 


Valve Reseating Machines 


Leavitt Machine Co..... 68 
Valve Washers, Leather 
Schieren Co., Chas. A... 74 
Valves, Ammonia 
Chapman Valve Mfg. Co 94 
Monarch Valve & Mfg. Co. 64 
Valves, Angle 
Homestead Valve Mfg. Co. 71 
Lunkenheimer Co......... 4 
Monarch Valve & Mfg. Co. 64 
mations? Tune Ce. 70 
Nelson Valve Co 65 
New Bedford Valve’ 
Valves, Automatic Cutoff 
Lagonda Mfg. Co....38d cover 
Valves, Back Pressure 
Harrison Boiler 
1st cover, 43 
Steam Specialty 
Jenkins 45 
Lytton Mfg. ae 76 
McGowan Co., John H..... 90 
Schutte & Koerting to. -110 
Valves, Blowoff 
Ashton Valve Co., The.... 63 
Elliott Co., 

7, 52, 59, 69, 71, 78, 85 
Hancock Inspirator Co.... 63 
Homestead Valve Mfg. Co. 71 
Howard Iron Works...... 64 
Lunkenheimer Co......... 4 
Lytton Mfg. Corporation.. 76 
VOIve CO... 65 
Yarnall-Waring Co........ 71 
Valves, Bypass 
Mason Regulator RS 66 
Monarch Valve & Mfg. Co. 64 


Valves, Check 
Greene, Tweed & i 


‘4th cover 
45 


Lunkenheimer Co... 
Monarch Valve & Mfg. Co. 
National Tuve Co. 
Northern Equipment Co... 


Valves, Cylinder Relief 
American Steam Gauge & 


Valve Mfg. 40, 4 


Ashton Valve Co., The..... 
Valve 


Lunkenheimer Co......... 
Neilson Valve 
Valves, Exhaust Relief 
Neison Valve CO... 
Valves, Float 

Appliance Co., 


4 
64 


69 


Seamabenh Valve Mfg. Co. 71 
Schade Valve Mfg. Co..... 69 
Valves, Free Exhaust 
Schutte & Koerting Co....110 
Valves, Gate 
Chapman Valve Mfg. Co. 64 


Greene, Tweed & Co., 


51, 4th cover 
45 


Monarch Valve & Mfg. Co. 
National Tube Co... 
melson Valve 
New Bedford Valve Mfg. Co. 
Pittsburgh Valve, Foundry 

& Construction Co...... 


Valves, Globe 

Hancock Inspirator Co.. 
Lunkenheimer Co.... .... 
CO. 


Valves, Pump 

Garlock Packing Co...... 
New York Felting & Pack- 


70 
64 


i 8 
Peerless Rubber Mfg. Co.. 10 
Schade Valve Mfg. Co..... 69 


Valves, Reducing 
Steam Specialty 


Locke Regulator Co... .69, 
Lytton Mfg. Corporation. . 
Mason Regulating 
Schade by arve Mig. Co...... 
Schutte & Koerting Co. 
Squires Co., C. E 
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Valves, Regrinding 


Lunkenheimer Co......... 4 
National Tube Co... 70 
Nelson Valve Co....... wen 


Valves, Regulating 
Appliance Co.. 


Lytton Mfg. Corporation.. 76 
Mason Regulator Co...... 66 
Neigon Varve- Co... 65 
Schade Valve Mfg. Co..... 69 
Squires Co., C. 78 


eee 


Valves, Return Stop 


Lagonda Mfg. Co....3d cover 
Locke Regulator Co....69, 110 
Lunkenheimer Co.......... 4 


Valves, Safety 


American Steam Gauge & 
DES 40, 41 

Ashton Valve Co., Th 69 

Safety Vales 


Lagonda Mfg. Co....3d cover 
Lunkenheimer Co......... 
TuUpe CoO... 70 
Pittsburgh Valve, Foundry 

& Construction Co...... 64 
Valves, Stop Check 
45 
Lagonda Mfg. Co....3d cover 


Schutte & Koerting Co....110 


Valves, Superheated Steam 


Valve Mfg. Co.. 64 
Lunkenheimer Co......... 4 
Vaive Co... ......> 65 
Schutte & Koerting Co....110 


Valves, Tank 


ae Appliance Co., 64 
Nelson ‘Valve 65 
Schade Valve Mfg. Co..... 69 
Valves, Throttle 

Lunkenheimer Co.......... 4 


Valves, Trip Throttle 
Schutte & Koerting Co....110 


Ventilators 

Green Fuel Economizer Co. 101 
Biower Co, 99 
Schutte & Koerting Co....110 


Wing Mite. Co., 55 
Vises 

Armetrone Mfg. Co....... 72 
Curtis & Curtis Co........ 69 


Williams & Co., J. H...... 86 


Water Columns 
American Steam Gauge & 


Weave 40, 41 
Elliott 

52, 59, 69, 71, 78, 85 

Huyette Inc., P. B 80 

Lunkenheimer 4 

meuonal Tube 70 


Reliance Gauge Column Co. 94 
Robertson & Son, Jas. L.. 53 


Water Softening Apparatus 


Dearbcrn Drug & Chemical 


5 
‘Graver Tank Works, Wm. 96 


Boiler 


k 
Scaife & Sons Co., Wm. oe 94 
Webster & Co., Warren... 56 


Weizhers, Coal 


Harrison. 


Richardson Scale Co...... 86 

Whistles 

American Steam Gauge & 

Ashton Valve Co., The. 69 


Crosby Steam Gauge 
Valve Co 1 
Lunkenheimer Co........- 
Wrenches, Nut and Belt 
Trimont Mfg. Co.......++. 100 
Williams & Co., J. H 


Wrenches, Pipe 


Armstrong Mfg. Co....... 2 
Curtis Curtie Co........-+ 69 
Trimont Mfg 100 
Williams & Go. 86 
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Chief Engineer” 


“You have proved by your work that 
your training fits you for the job” 


_ This illustration tells the story of the promotion of an I. C. S. student—just another of the thou- 


sands of instances of I. C. S. success. 


Everywhere—in all lines of work—are seen such students, who are forging ahead of their fellows 


and are attaining positions of responsibility often far beyond their years. 


The rapid advance of 


these young men is not due to luck or chance, for an investigation will show that almost without excep- 
tion they owe their promotion to spare-time study. While their less ambitious companions were 
spending their spare time in idleness these young men were preparing themselves for promotion and 


increased salary. 


Through I. C. S. help your salary can be raised—your job advanced far beyond the “just so much 


a week, and no more” limit—your success in life 
assured; and all this regardless of your age, occu- 
pation, address, how much or how little you earn, 
or how much or how little spare time you have 
at your disposal. 


Just mark and mail the coupon, for this is the 
first step toward promotion. This step will bring 
to you, without any obligation on your part, full 
information as to how the I. C. S. trains you for 
promotion and how to become foreman, chief 
engineer, superintendent, or manager. 


Now is the time to start. 


Mark and Mail the Coupon TODAY 


see ese 


International Correspondence Schools 
Box 979, SCRANTON, PA. 


Please explain, without further obligation on my part, how I can qualify for a larger 
salary and advancement to the position, trade, or profession 
before which I have marked X. 


Electrical Engineer 


Dynamo Foreman 
Electric Lighting 
Electric Railways 
Electrician 
Telephone Expert 


Mechanical Engineer 
Machine Designer 
Mechanical Draft. 
Patternmaking 


Electrical Mach. Des. 


Concrete Construct’n 


Machinist 
Toolmaking 
Molding 
Blacksmithing 
Civil Engineer 
Stationary Engineer 
Gas Engineer 
Refrigeration Eng. 
Sheet-Metal Drafts. 
Marine Engineer 
Mining Engineer 
Structural Engineer 


Chemist 

Assayer 

Commer’! Illustrat’g 
Bookkeeper 
Stenographer 
Architecture 
Contracting & B’ld’g 
Advertising Man 
Window Trimming 
Automobile Running 
Agriculture 
Salesmanship 


Name 


4 Street and No 
City 


State 


e Present Occupation 


4 
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WATER POWER DEVELOPMENT IN OHIO: 


A series of five plants on the Maumee River and its 
tributaries, totaling 14,000 kw. of electrical energy 
which will be distributed within a raduis of 50 miles 


from Columbus. E. F. Baker. 
POWER _ FEB. 20, 1912 Page 244 


FIREBRICK FURNACE ARCHES: 


Fractical suggestions on building arches and an out- 
line of calculations necessary for determining the 
various dimensions. <A. E. Dixon. 


POWER FEB. 20, 1912 Page 246 


TROUBLE WITH WHITE METAL BEARINGS: 


The troubles were largely eliminated by building a 
special furnace to melt the metal and in some cases 


the addition of aluminum made an improvement. 
E. F. Butler and J. N. Kilby. 
POWER FEB. 20, 1912 Page 247 


CONFESSION OF AN ENGINEER: 


By the use.of an automatic smoke recorder Warren 
“puts one over” on the smoke inspector and incident- 


ally raises himself in the eyes of Manager Wood. 
R. O. Warren. 
POWER FEB, 20, 1912 Page 248 


THE STURTEVANT STEAM TURBINE: 


The turbine in its latest form. It is of Reidler- 
Stumpf type, employing single wheel with one row of 
buckets which are made to serve for several velocity 
stages by returning the steam upon the wheel. 


POWER FEB. 20, 1912 Page 250 
SOME BOULTON AND WATT LETTERS: 
Extracts from several letters written by Boulton, 


Watt and their associates, throwing pene upon en- 
gineering practice of the times. S. W. Chubb. 


POWER FEB. 20, 1912 Page 254 


CATECHISM OF ELECTRICITY: 


Construction and operation of carbon are lamps. 
POWER Feb. 20, 1912 Page 256 


READERS WITH SOMETHING TO SAY . 


Pump DIAGRAMS 

TooL PRooF BARRING LEVER 
DESIGN OF WATER INTAKE 
BAcKwooDs STEAM FITTING 

Goop RECORD FOR PRESSURE GAGE 
RHODE ISLAND COAL 

BoILER SHEET BAGGED 


QUESTIONS BEFORE THE HOUSE. . 


UNDERFEED STOKING Vs. OVERBURNING 
ENGINE LOAD NoT EQUALIZED 

WANTED: ENGINEER OF PLEASANT DISPOSITION 
FueEL ECONOMY AND CO. RECORDERS 

SMOKE PREVENTION WITH STEAM JETS 


INQUIRIES OF GENERAL INTEREST. . . 


. 275 MOMENTS WITH THE AD. EDITOR... . 
. 279-280 ADVERTISING INDEX. ..... . 


No. 8. 


OUTLINE OF TOPICS 


WORLD’S PRODUCTION OF CRUDE OIL: 


Data from the oil-producing countries covering the 
five years from 1906 to 1910 inclusive. 


FOWER FEB. 20, 1912 Page 259 
THE COST OF OIL POWER: 

Charles H. Herter. Page 259 
TWO GASOLINE ENGINE WRECKS: 

John S. Leese; G. H. Handley; C. S. Brown. Page 260 
CURING HOT BEARINGS: 

J. B. Linker, Page 260 


COLD STORAGE OF FURS AND FABRICS: 


The direct vs. the indirect system of applying me- 
chanical refrigeration to the cold storage of furs. 
E. F. Tweedy. 


POWER FEB. 20, 1912 Page 261 
REMOVING RUBBER PACKING: 
W. C. Reed. Page 2638 . 


TEMPERATURE OF AMMONIA COMPRESSOR DIS- 
CHARGE: 


Albert J. Gill. Page 264 
AMMONIA PACKING GIVES TROUBLE: 
H. G. Gibson. Page 264 


REMINISCENCES OF AN ENGINEER: 


A variety of troubles in a small plant and how they 
were remedied. Schuyler G. Hooper. 


POWER FEB. 20, 1912 


EDITORIALS 
An Evenly Balanced Power Plant 
Get-Rich-Quick Schemes 
England’s Alarming Discovery 


Page 276 


Pages 265-266 


. 267-270 


DASHPOT REPAIR 

DRAIN FOR EXPOSED STEAM WHISTLE 
SUPPLEMENTARY EXHAUST VALVES 
FLUE BRUSH EXTENSION RoD 
KNOCKED IN BOILER FEED PUMP 
STEP BEARING PRESSURE REGULATOR 
FINGER PRINTS 


271-274 


WHAT MEANS THE DOME? 

SETTING VALVES ON CorLiss ENGINES 
ENGINEER’S REFERENCE Book 

CENTRAL STATION vs. ISOLATED PLANT 
BRICK FOR BOILER WALLS 
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